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1.  Purpose.  The  purpose  of  this  report  is  to  document  the  flooding  and  related  flood  data  of 
the  two  successive  rain  flood  events  in  western  Washington  that  occurred  during  November  9-12 
and  21-26, 1990  for  the  Nooksack,  Skagit,  and  Snohomish  River  basins.  Although  high  water  and 
flooding  occurred  in  other  basins,  the  scope  of  this  report  has  been  limited  to  the  three  river  basins 
stated  above. 

2.  Introduction.  This  flood  report  is  organized  under  four  primary  categories:  meteorology, 
hydrology,  flood  damages,  and  flood  fighting.  The  meteorology  portion  covers  the  atmospheric 
characteristics  of  the  storm  as  it  passed  over  the  basin,,  while  the  hydrology,  covers  the  characteris¬ 
tics  of  the  runoff  across  the  basin  and  in  the  rivers.  Meteorology  and  hydrology  data  were  obtained 
from  the  files  of  the  Reservoir  Control  Center  in  Hydrology  and  Hydraulics  Branch.  The  latest  (at 
the  time  this  report  is  being  written)  preliminary  estimates  of  peak  stages  and  discharges  were 
obtained  from  the  U.  S.  Geological  Survey  for  this  report.  Damages  caused  by  the  flood  are  in  the 
Flood  Damages  section  of  this  report.  Economic  data  used  in  damage  estimates  are  based  upon 
field  observations  taken  by  personnel  from  the  Hydraulics  and  Economic  &  Social  Evaluation 
Sections  of  Engineering  Division.  Appendixes  A  tluough  D  contains  the  flood  fighting  reports. 
Included  are  newspaper  articles  giving  the  local  viewpoint  on  both  flood  events. 

BASIN  DESCRIPTIONS 

3.  General.  The  three  river  basins  covered  in  this  report  are  located  in  northwest  Washington 
State  (plate  1).  Together  the  Nooksack,  Skagit,  and  Snohomish  basins  cover  90  percent  of  the 
draiiuge  area  between  Puget  Sound  and  the  Cascades,  and  between  Seattle  and  British  Columbia, 
Canada.  The  headwaters  of  each  of  these  basins  originate  high  on  the  western  slope  of  the  Cascade 
mountain  range.  Generally,  these  rivers  fall  steeply  as  they  descend  through  the  predominantly 
forested  Cascade  mountains  and  then  flatten  out  through  the  coastal  lowlands  before  they  empty 
into  Puget  Sound.  Flooding  problems  are  most  evident  in  the  more  developed  coastal  lowlands. 

a.  Nooksack  Basin.  The  Nooksack  River  basin  (plate  2)  is  located  in  the  uppermost 
northwest  comer  of  the  state  and  has  a  drainage  area  of  826  square  miles,  including  49  square 
miles  in  Canada.  The  North  Fork  of  the  river  (293  square  miles)  is  the  main  tributary,  and  is  joined 
by  the  Middle  Fork  (102  square  miles)  to  form  the  main  stem  river  system.  The  main  stem  is  then 
joined  by  the  South  Fork  (183  square  miles)  about  5  miles  farther  downstream  at  Deming.  Below 
l>eming,  the  Nooksack  meanders  through  37  miles  of  coastal  lowlands  to  Bellingham  Bay.  During 
high  flows  floodwaters  from  the  Nooksack  cross  a  low  (fivide  near  Everson  and  flow  northward  into 
the  Sumas  River  and  then  into  Canada.  The  magnitude  of  these  overflows  has  not  been  precisely 
determined,  but  is  believed  to  occur  when  the  Nooksack  river  exceeds  20,000  to  25,000  cfs. 
Aggredation  of  the  river  channel  in  this  vicinity  appears  to  be  causing  the  overflow  to  occur  at 
lower  flowrates  year  after  year. 

The  flood  plain  of  the  Nooksack  involves  several  small  cities  and  towns,  sections  of  two  main 
railway  lines,  a  section  of  Interstate  Highway  5,  and  numerous  State,  county,  and  local  roadways, 
as  weU  as  agricultural  lands  and  rural  residences.  There  are  no  flood  control  dams  within  the 
basin,  but  there  is  a  system  of  levees  along  the  lower  reaches  of  the  river. 
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b.  Skagit  Basin.  The  Skagit  River  basin  (plate  3),  located  to  the  south  of  the  Nooksack 
basin,  has  a  drainage  area  of  3,140  square  miles.  The  northern  end  of  the  basin  extends  28  miles 
into  Canada,  and  covers  400  square  miles.  The  headwaters  of  the  Skagit  arise  in  the  steep  Cascade 
mountains  of  Canada  and  flow  west  and  south  into  the  United  States.  The  river  continues  to  flow 
through  steep  mountains  for  the  next  40  miles  where  it  passes  through  Ross,  Diablo,  and  Gorge 
Dams  owned  by  Seattle  City  Light  above  the  town  of  Newhalem  and  another  70  miles  or  so  through 
less  precipitous  mountain  valleys  before  emerging  in  the  vicinity  of  Sedro  Woolley.  The  river  then 
meanders  another  25  miles  through  the  coastal  lowlands  to  Skagit  Bay.  Before  it  reaches  the  bay, 
the  river  crosses  a  broad  outwash  plain  and  divides  into  two  principle  distributary  branches,  the 
north  fork  and  the  south  fork,  which  are  7.3  miles  and  8.1  miles  long,  respectively,  and  which 
normally  cany  40  percent  and  60  percent  of  the  flow,  respectively. 

The  Skagit  is  joined  by  its  largest  tributary,  the  Sauk  River  (732  square  miles),  below  Rockport. 
A  smaller  tributary,  the  Baker  River,  flows  into  the  Skagit  near  Concrete,  about  10.7  miles  below 
the  Sauk  River.  The  Baker  River  flows  through  Upper  and  Lower  Baker  Dams  owned  by  Puget 
Sound  Power  and  Light. 

Several  flood  control  projects  provide  flood  protection  in  the  Skagit  basin.  These  include  a  system 
of  levees  in  the  lower  basin  and  flood  control  reservoirs  in  the  upper  basin.  Both  Ross  Dam  on  the 
Skagit,  and  Upper  Baker  on  the  Baker  River,  are  operated  on  a  formal  basis  for  flood  control  and 
provide  a  significant  reduction  to  large  and  small  floods.  These  dams  control  38  percent  of  the 
Skagit  basin’s  drainage  area.  The  other  62  percent  is  uncontrolled  by  flood  control  reservoirs.  The 
remaining  hydroelectric  and  reregulatory  dams  situated  on  the  Skagit  and  Baker  rivers  provide 
incidental  reduction  of  flood  flows  during  smaller  floods. 

The  flood  plain  of  the  Skagit  River  contains  numerous  medium  to  small  size  towns,  many  rural 
residences,  a  high  degree  of  agricultural  development,  sections  of  two  railway  lines,  a  section  of 
Interstate  Highway  5  and  Highway  20,  several  airfields,  and  various  industries. 

c.  Snohomish  Basin.  The  Snohomish  River  basin  (plate  4)  is  located  north  and  east 
of  Seattle  with  a  drainage  area  of  1,978  square  miles.  The  Snohomish  River  is  formed  near 
Monroe,  Washington  by  the  confluence  of  its  two  major  tributaries,  the  Skykomish  River  and  the 
Snoqualmie  River.  Both  major  tributaries  have  their  origin  in  the  western  slopes  of  the  Cascade 
mountains  and  flow  through  narrow,  heavily  forested  mountain  valle3«  in  the  eastern  portion  of 
the  basin.  In  the  final  19  miles  of  the  Skykomish  and  final  35  miles  of  the  Snoqualmie  River,  the 
valleys  widen  and  surrounding  hills  decrease  in  elevation.  From  the  confluence  of  the  Snoqualmie 
and  Skykomish  rivers,  the  Snohomish  meanders  arotmd  20  miles  through  a  1-  to  3-mile-wide  valley 
with  a  veiy  flat  gradient,  marshes,  and  tidal  lowlands  before  it  finally  empties  into  Possession 
Sound. 

The  Skykomish  River  is  the  largest  tributary  with  a  drainage  area  of  844  square  miles,  while  the 
Snoqualmie  has  a  drainage  area  of  693  square  miles. 

Urban,  suburban,  and  industrial  developments  adjacent  to  the  cities  in  the  basin  extend  into  the 
flood  plain.  The  flood  plain  of  these  three  rivers  includes  parts  of  ten  small  to  medium  size  towns 
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as  well  as  parts  of  Everett.  Other  development  in  the  flood  plain  includes  agricultural  land, 
domestic  dwellings,  farm  buildings,  highways,  utilities  and  railroads.  Although  several  small  water 
supply  and  hydroelectric  projects  provide  some  incidental  flood  reduction  no  flood  control  reservoirs 
are  located  in  the  Snohomish  basin.  A  system  of  levees  provides  flood  protection  in  the  lower 
basin. 


METEOROLOGY 

4.  Antecedent  Weather.  November  9-12. 

a.  Rainfall.  Precipitation  amounts  in  western  Washington  during  the  month  of  October 
wereas  much  as  200  percent  of  normal.  Hence,  ground  conditions  were  primed  to  saturation  in 
advance  of  the  actual  rainfall  which  caused  flooding  during  this  November  1990  (Veterans  Day) 
flood  event. 

b.  Snowpack.  Another  factor  contributing  to  the  runoff  was  the  healthy  early  season 
snowpack  which  was  about  200  percent  of  normal.  At  the  beginning  of  the  event,  the  snowline  was 
about  2,000  feet  mean  sea  level  with  an  excess  of  2  inches  of  water  in  the  pack  above  2,500  feet. 
The  pack  was  "prime"  and  ready  to  melt. 

5.  Synoptic  Conditions.  November  9-12.  Although  the  antecedent  conditions  were  favorable 
for  a  flood  event,  two  synoptic  conditions  working  together  were  the  primary  cause  of  this  flood. 
These  two  conditions  were  the  air  mass  characteristics  and  the  jet  stream. 

a.  Air  Mass.  During  the  period  November  9  through  13,  1990,  western  Washington 
was  dominated  by  a  warm,  moist  subtropictd  air  mass  whose  source  region  was  an  area  just  north 
of  the  Hawaiian  Islands.  This  source  region  has  over  the  years  been  dubbed  the  "Pineapple  Express" 
due  to  its  propensity  for  sending  very  warm  and  very  moist  semitropical  air  to  the  mid-latitudes, 
especially  the  Pacific  Northwest. 

b.  Jet  Stream.  During  this  entire  period,  the  polar  jet  stream  was  vigorous,  strong,  and 
extraordinarily  persistent.  The  core  of  the  jet  was  generally  oriented  southwest  to  northeast  and 
aimed  at  southern  British  Columbia  and  northern  Washington.  Maximum  winds  in  the  core  of  the 
jet  were  always  in  excess  of  100  knots  and  at  times  were  in  the  170-190  knot  range. 

6.  Resulting  Weather.  November  9-12. 

a.  Precipitation.  Heavy  and  intense  rains  fell  in  western  Washington  during  the  3-day 
period  of  November  8  through  10.  Due  to  the  strength  and  location  of  the  core  of  the  polar  jet 
stream  and  the  resulting  wind  structure  at  lower  levels,  the  rains  were  highly  orographic  in  nature. 
Heaviest  rainfall  centered  in  the  Cascade  Mountains  from  the  Snoqualmie  basin  northward  into 
Canada.  The  rains  tapered  off  quite  dramatically  in  the  southern  Cascades  with  the  White  River 
at  Mud  Moimtain  Dam  receiving  only  about  2  inches  during  those  3  days.  Rainfall  amounts  over 
the  3-day  period  at  principal  precipitation  stations  in  the  Nooksack,  Skagit,  Stillaguamish,  and 
Snohomish  watersheds  are  listed  in  table  1. 
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Table  1  -  Precipitation  during  8-11  November  1990  (inches) 


Precipitation 

Dates  in  November  1990 

River 

Station 

8 

2 

IQ 

li 

Total 

Nooksack 

Glacier 

0.8 

>0.8 

N/A 

N/A 

N/A 

Sauk 

Darlington 

0.9 

4.2 

1.2 

0.1 

5.8 

Skagit 

Marblemount 

0.9- 

6.1 

2.5 

0.1 

9.6 

Skagit 

Diablo 

4.0 

7.3 

1.0 

— 

12.3 

Stillaguamish 

Verlot 

0.4 

4.5 

1.2 

— 

6.1 

Skykomish 

Skykomish 

1.1 

6.7 

1.7 

0.1 

9.6 

Snoqualmie 

Snoqualmie  Pass 

1.4 

6.8 

1.6 

0.5 

10.3 

Snoqualmie 

Snoqualmie  Falls 

0.3 

4.0 

0.5 

0.0 

4.8 

Notes: 

1.  Precipitation  amounts  were  obtained  from  U.S.  Weather  Service  except  for  Verlot 
which  was  measured  from  3:00  p.m.  on  8  November  to  10:00  a.m.  on  10  November 
and  Diablo  which  was  measured  from  8:00  a.m.  to  8:00  a.m.,  daily,  by  Seattle  City 
Light. 

2.  In  addition  to  the  above  amounts,  Ross  Dam  in  the  Skagit  basin,  reported  a  24- 
hour  rainfall  amount  of  9  inches,  which  is  nearly  a  100-year  rainfall  event  according 
to  the  Climatological  Handbook.  Columbia  Basin  States.  Preciptation  Vol  2. 


b.  Snowmelt.  Prior  to  the  event,  the  freezing  level  was  about  4,000  feet  in  western 
Washington  but  quickly  jumped  to  9,000-10,000  feet  with  the  arrival  of  the  "Pineapple  Express." 
The  freezing  level  stayed  above  9,000  feet  until  November  13  and  then  dropped  to  about  3,000  feet 
late  on  November  14.  Warm  air  and  rain  falling  on  the  snowpack  melted  an  average  of  about 
2  inches  of  water  from  the  snowpack  in  the  mountainous  regions  between  about  2,500  feet  and 
5,5(X)  feet.  Runofr  volume  from  snowpack  was  on  the  order  of  10,000  acre-feet  of  water  in  each 
of  several  western  Cascade  basins.  So,  snowmelt  contributed  signifrcantly  to  the  severity  of  the 
flooding  in  the  basins  discussed  in  this  report. 

7.  Antecedent  Weather.  November  21-26.  One  factor  in  the  high  runoff  observed  for  this 
Thanksgiving  Day  weekend  flood  event  was  the  Veterans  Day  weekend  flood  in  western 
Washington  2  weeks  earlier.  There  was  still  substantial  standing  water  in  many  of  the  basins  west 
of  the  Cascades.  Hence,  ground  conditions  were  prime  for  another  flood  event. 

8.  Synoptic  Conditions.  November  21-26.  A  persistent  low  pressure  S3rstem  in  the  Gulf  of 
Alaska  generated  a  series  of  frontal  systems  that  tracked  across  the  Pacific  Northwest  during  the 
period  from  November  21  through  26, 1990.  Normally  there  is  a  pool  of  heavy  cold  air  that  follows 
these  frontal  systems  and  forces  them  over  the  Cascades  and  into  the  Rocky  Mountains. 
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Unfortunately,  these  frontal  systems  lacked  sufficient  cold  air  to  drive  them  swiftly  through  the 
region.  As  a  result,  the  systems  were  slow  moving  and  stalled  in  the  Cascades,  allowing  the 
orographic  rains  to  continue  much  longer  than  normal. 

9.  Resulting  Weather.  November  21-26. 

a.  Precipitation.  Copious  amounts  of  rain  fell  in  western  Washington  dring  the  6-day 
period  of  November  21  through  26.  Most  stations  in  the  Cascades  received  at  least  6  inches. 
Precipitation  amounts  for  the  Nooksack,  Skagit,  Snohomish,  and  Sdllagu^mish  River  basins  are 
shown  in  table  2.  The  cumulative  rainfall  for  this  event  was  greater  than  the  Veterans  Day 
weekend  event,  but  the  Veterans  Day  weekend  event  did  have  periods  of  much  greater  intensity. 

Table  2  -  Precipitation  during  21-25  November  (inches). 


River 

Precipitation 

Station 

Nooksack 

Glacier 

Skagit 

Marblemount 

Skagit 

Diablo 

Sauk 

Darrington 

Stillaguamish 

Verlot 

Skykomish 

Skykomish 

Snoqualmie 

Snoqualmie  Pass 

Snoqualmie 

Snoqualmie  Falls 

Dates  in  November  1990 


21 

22 

23 

24 

25 

Total 

0.9 

3.5 

4.4 

2.1 

0.1 

11.0 

1.0 

2.5 

1.0 

2.2 

0.3 

6.0 

2.8 

3.5 

5.8 

3.2 

0.2 

15.5 

1.4 

1.9 

3.3 

4.1 

0.6 

11.3 

1,2 

2.2 

2.3 

2.9 

1.0 

9.6 

1.9 

2.9 

4.3 

>3.3 

N/A 

N/A 

1.7 

2.8 

4.4 

5.3 

0.7 

14.9 

0.6 

1.1 

1.7 

3.9 

0.3 

7.6 

Note: 

1.  Precipitation  amounts  were  obtained  from  U.S.  Weather  Service  except  for  Verlot 
which  was  obtained  from  the  Corps  flood  monitoring  record  and  Diablo  which  was 
measured  from  8:00  a.m.  to  8:00  a.m.,  daily,  by  Seattle  City  Light. 


b.  Snowmelt.  Although  the  snowpack  had  built  back  up  after  the  November  8-10  flood, 
the  freezing  level  stayed  quite  low  during  the  week  of  the  event.  Hence,  although  an  average  of 
2  to  3  inches  of  water  melted  from  the  snowpack  in  the  lower  parts  of  the  basins,  the  snowpack 
above  4,000  feet  actually  increased  during  the  flood  event.  So,  snowmelt  did  not  contribute 
significantly  to  the  severity  of  the  Thanksgiving  Day  weekend  flood  in  western  Washington. 

HYDROLOGY 

10.  Hydrologic  Data.  Hydrologic  data  for  the  primary  streamgages  in  the  three  basins  is 
stunmarized  in  table  3  for  the  Veterans  Day  weekend  flood  and  in  table  4  for  the  Thanksgiving  Day 
weekend  flood.  Included  in  these  tables  are  the  peak  stage  and  flow,  time  of  the  peak,  associated 
return  period,  drainage  area,  distance  fi-om  the  mouth  to  the  gage,  duration  of  flooding,  and  the 
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TABLE  3  -  HYDROLOGIC  DATA  FOR  NORTHWEST  WASHINGTON  BASINS 
_  VETERANS  DAY  FLOOD,  8-12  NOVEMBER  1990 
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TABLE  4  -  HYDROLOGIC  DATA  FOR  NORTHWEST  WASHINGTON  BASINS 
_  THANKSGIVING  DAY  FLOOD,  21-26  NOVEMBER  1990 


HRS  ABV 
ZERO/MAJ 
DAMAGE 
hrs/hrs 

38/26 

87/31 

9S/00I 

105/50 

68/39 

in 

Cv 

28/  0 

V/N 

ZERO/ 

MAJOR 

DAMAGE 

ft/ft 

61/Sl 

S4/S8 

14/17 

25/29 

28/32 

28/30 

12/15 

N/A 

RETURN 

PERIOD, 

years 

fn 

so 

% 

00 

08 

20 

— 

40 

in 

PEAK 

FLOW 

cfs 

o 

h. 

8 

tv 

8 

U) 

1 

t/i 

146,000 

'  ■■ 

155,000 

in 

49,000 

PEAK 

STAGE 

feet 

22.49 

1909 

25.42 

33.33 

39.89 

37.40 

14.59 

22.38 

EVENT. 

dy;hour 

24;0700 

2S;0000 

25;0600 

2S;1100 

1 

<s 

2S;1200 

24;0500 

24;0600 

DRAIN 

AREA, 

sq  mi 

S3S 

603 

1,537 

1,714 

2,737 

3,093 

S 

in 

786 

RIVER 

MILE 

miles 

43.0 

otz 

20.4 

12.7 

54  I 

15.7 

36.6 

5.8 

USGS  ID  * 

_ 

I2I34SS0 

12149000 

12150800 

121SSS00 

12194000 

12200500 

I22I0S00 

12213100 

BASIN 

STREAM 

LOCATION 

I 

:§ 

I 

1  Gold  Bar 

.11 

E 

1 

1 

1  Carnation 

1 

S 

1 

1  Snohomish 

j 

1  Skagit 

1  Concrete 

1  Mt  Vernon 

1  Nooksack 

c 

E 

& 

t9 

ts 

1 

•  1990  data  provided  by  USGS  except  for  I2I5S500  which  was  from  NWS.  All  data  are  subject  to  revision. 

r  New  flood  of  record.  , 

s  Based  on  stage  frequency  curve, 
e  Estimated. 

c  CX)E  value  was  186,000  cfs.  TABLE  4 
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RETURN 

PERIOD, 

years 

iQ 

CO 

_ II 

100“  II 

CM 

CO 

*  1990  data  provided  by  USGS  except  for  12155500  which  was  from  NWS.  All  data  is  subject  to  revision, 
r  New  flood  of  record, 
e  estimated. 

u  Uncertain  of  this  value.  Frequency  curve  needs  to  be  updated. 

X  Based  on  stage  frequency  curve. 

c  OOE  value  was  186,000  cfs.  Page  1  of  2 

HWM  High  Water  Mark  TABLE  5 

PEAK 

FIjOW, 

cfs 

90,400 

3,400 

5,330 

9,560 

49,000 

15,800 

61,000 

59,500 

PEAK 

STAGE, 

feet 

21.38 

8.37 

6.27 

13.15 

18.7 

17.5 

19.78 

886S 

RECORD 

FIjOOD 

mtv/dy/yr 

S 

M 

1/  5/69 

11/23/86 

lA 

§ 

11/23/59 

2/26/32 

1 1/23/59 

2/27/32 

RETURN 

PERIOD, 

years 

3 

§ 

3 

CD 

60 

50 

PEAK 

now, 

cfs 

O 

3,120 

\ 

1 

30,100 

12,000 

"8 

CD 

rv 

1 

CA 

tv 

PEAK 

STAGE 

feet 

22.49 

6.34 

J9  11 

14.97 

12.05 

21.10 

1909 

NOV  *90 

EVENT, 

dy;hour 

24;0700 

I0;0600 

24;1300 

1 

8 

m 

24;0900 

24;HWM 

25;0000 

uses  ID* 

12134S00 

12135000 

12145500 

12146500 

12141300 

I2I42000 

12144500 

12149000 

BASIN 

STREAM 

LOCATION 

, 

1  Skykomish 

1  Gold  Bar 

1  Wallace 

U 

Z 

00 

e 

'6b 

s 

£■ 

a 

iZ 

1  Carnation 

1  Snoqualmie 

1  M.F.Tanner 

C 

I 

z 

1  Snoqualmie 

1  Carnation 
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zero  and  major  damage  levels.  In  table  5  maximum  peak  discharges  and  their  associated  return 
periods  for  November  1990  are  compared  with  peak  flows  and  return  periods  for  record  floods  of 
the  past.  All  streamgages  included  in  this  report  are  operated  by  the  United  States  Geological 
Survey  (USGS)  except  for  station  12155500  which  is  maintained  by  the  National  Weather  Service. 
The  data  presented  in  table  3  and  4  were  originally  collected  by  the  Corps  during  the  November 
flood  events  and  updated  based  on  the  latest  available  data  flom  the  USGS.  The  data  jrresented 
in  these  tables  have  not  yet  been  officially  published  by  the  USGS  and  are  therefore  subject  to 
change.  Any  revisions  in  the  data  are  not  expected  to  be  significant. 

11.  Nooksack.  November  9-12.  A  flood  watch  was  issued  on  Thursday,  November  8,  1990  for 
the  Nooksack  and  Skagit  River  basins.  It  indicated  that  the  rivers  could  reach  flood  stage  by  late 
Friday  but  flooding  was  not  necessarily  imminent.  A.  storm  in  the  Pacific- was  expected  to  move 
slowly  across  British  Columbia  and  northern  Washington.  By  9:15  a.m.  on  Friday,  November  9, 
1990,  with  over  4  inches  of  rain  already  fallen  in  some  northern  portions  of  western  Washington, 
a  flood  warning  for  the  Nooksack,  Skagit,  Snoqualmie,  and  Skykomish  River  basins  was  issued. 
In  a  48-hour  period  begiruiing  on  November  8  and  ending  on  November  10  over  6  inches  of  rain 
fell  at  the  Oarrington  gage  and  over  9  inches  fell  at  the  Marblemount  gage.  The  Glacier  Station 
raingage  malfunctioned  on  November  9  and  did  not  provide  readings  for  the  rest  of  the  storm. 

a.  South  Fork.  The  South  Fork  of  the  Nooksack  responded  very  quickly  to  the  intense 
rainfall  with  the  gage  near  Wickersham  going  from  a  flow  of  1,960  cubic  feet  per  second  (cfs)  at 
2:00  a.m.  to  a  peak  flow  of  19,800  cfs,  by  6:00  p.m.  on  November  9.  The  flow  near  Wickersham 
receded  steadily  back  to  15,000  cfs  and  then  regained  some  discharge  to  have  a  flatter  secondary 
peak  of  16,800  cfs  at  1 1 :00  a.m.  on  November  10.  It  receded  rather  steadily  from  then  on  and  was 
back  down  to  a  flow  of  2,300  cfs  by  noon  on  November  12.  More  rain  fell  during  November  12 
which  brought  the  flow  back  up  to  10,700  cfs  at  8:00  a.m.  on  the  thirteenth  and  then  quickly 
receded. 

The  peak  flow  near  Wickersham  of  19,800  cfs  had  a  return  period  of  30-years  and  was  a  new 
record  for  the  period  of  observation,  1933-1990.  The  old  record  was  19,300  cfs  on  November  3, 
1955.  It  is  interesting  to  note  that  both  record  peaks  occurred  in  early  November. 

b.  North  Fork.  On  the  North  Fork  at  Glacier  the  discharge  went  from  880  cfs  at  2:00 

а. nL  up  to  8,890  cfs  by  7:30  p.m.  on  November  9.  After  receding  to  8,320  cfs,  the  flow  at  Glacier 
rebotmded  to  a  peak  flow  of  9,100  cfs  at  9:30  a.m.  on  November  10.  The  corresponding  return 
period  for  this  flow  is  12  years.  The  flow  at  Glacier  receded  rather  slowly  with  the  flow  still  above 

б, 500  cfs  by  12:00  Midnight  on  the  tenth.  After  receding  to  2,520  cfs  by  4:30  p.m.  on 
November  12  the  discharge  went  back  up  to  6,700  cfs  by  7:00  a.m.  on  November  13  due  to  the 
latent  shot  of  rain  on  November  12. 

c.  Deming.  At  10:00  p.m.  on  November  9  the  Nooksack  River  at  Deming  reached  the 
zero  damage  flood  stage  of  12  feet  and  was  still  climbing  by  about  foot  per  hour.  By  8:00  p.m. 
the  stage  stabilized  at  about  14.7  feet  until  about  8:00  a.m.  on  November  10  when  it  began  to  rise 
toward  15  feet.  The  river  stage  was  at  or  slightly  above  the  major  damage  flood  stage  of  15  feet 
from  10:00  a.m.  until  about  2:00  p.m.  on  November  10  and  was  above  flood  stage  of  12  feet  for 
about  48  hours.  The  peak  stage  at  Deming  was  15.4  feet  with  an  estimated  discharge  of  40,000 
cfs  and  an  estimated  return  period  of  1 1  years.  The  river  receded  steadily  except  for  a  12-hour  rise 
to  just  above  12  feet  during  the  first  half  of  the  thirteenth. 
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d.  Femdale.  At  the  Femdale  gage  the  peak  stage  of  23.59  feet  which  was  reached  at 
12:00  noon  on  November  11.  This  corresponds  to  a  discharge  of  55,000  cfs  with  a  return  period 
of  33  years  which  would  indicate  a  new  flood  of  record  for  the  period  1966-1991.  The  stage 
recorder  malfunctioned  during  this  event  so  the  stage  readings  are  not  available  between^  :00  p.m. 
on  November  10  and  11:00  a.m.  on  November  11.  Problems  with  aggredation  and  tides  in  this 
reach  of  the  river  cast  some  measure  of  uncertainty  on  the  stage/discharge  relationship  at  the 
Femdale  gage.  Previous  investigations  have  indicated  no  signiflcant  tidal  effects  at  the  Femdale 
gage.  For  this  event  the  high  tide  occurred  around  the  same  time  the  Femdale  gage  peaked  which 
may  indicate  some  interaction  between  the  two. 

e.  Overflow  into  the  Sumas.  Just  south  of  Everson,  river  mile  23.8,  a  portion  of  the 
flow  in  the  Nooksack  river  overflows  into  the  Sumas  basin.  Large  amoimts  of  water  flowed  into 
the  communities  of  Everson,  Nooksack,  and  Sumas  and  caused  severe  flooding  during  the  Veterans 
Day  weekend.  Water  was  first  observed  crossing  into  the  Sumas  basin  at  3:00  p.m.  November  9. 
The  flow  at  Deming  was  31,200  cfs  at  3:00  pm.  Discharge  travel  time  from  Deming  to  Everson  is 
between  6  to  7  hours,  so  a  fair  estimate  of  the  discharge  at  Everson  when  overflow  occurred  would 
be  about  20,000  cfs-the  flow  rate  at  Deming  6  to  7  hours  earlier. 

12.  Skagit.  November  9-12.  Rain  began  in  the  Skagit  basin  in  the  early  afternoon  of 
November  8  and  continued  to  fall  through  November  10.  It  became  apparent  early  November  9 
that  a  flood  was  imminent  as  river  discharges  throughout  the  basin  began  rising  significantly. 

a.  Concrete.  The  Skagit  River  at  the  Concrete  gage  went  above  the  zero  damage  stage 
of  28  feet  (62,500  cfs)  at  1:00  p.m.  and  continued  above  the  major  damage  stage  of  32  feet  (90,000 
eft)  by  6:00  p.m.  on  Friday,  November  9.  At  1:00  p.m.  on  November  10  the  river  crested  at  40.20 
feet  which  corresponds  to  a  peak  discharge  of  148,800  cfs  and  a  return  interval  of  21  years.  The 
river  stage  at  Concrete  remained  above  major  damage  for  42  hours  and  above  zero  damage  for  106 
hours. 


b.  Mount  Vernon.  The  Skagit  River  at  the  Mount  Vernon  gage  exceeded  the  zero 
damage  stage  of  28  feet  (68,000  cfs)  early  November  10  at  3:00  a.m.  and  the  major  damage  stage 
of  30  feet  (80,200  cfs)  by  noon.  By  8:00  p.m.  on  the  tenth  the  river  rose  to  a  stage  of  34  feet, 
112,000  cfs.  And  by  10:00  a.m.  on  Sunday,  November  11,  the  flood  peaked  at  Mount  Vernon  with 
a  crest  stage  of  36.60  feet,  a  peak  flow  of  142,000  cfs,  and  a  return  interval  of  17  years.  Time 
above  zero  and  major  damage  was  83  and  53  hours,  respectively. 

c.  Flood  Control  Regulation.  Flood  control  regulation  by  the  U.S.  Army  Corps  of 
Engineers  (the  Corps)  of  the  Skagit  and  Baker  River  projects  prevented  major  flood  damages  in  the 
lower  Skagit  River  valley  and  Mount  Vernon  areas.  Seattle  City  Light  (Ross  Dam  on  the  Skagit 
River)  and  Puget  Sound  Power  and  Light  (Upper  Baker  Dam  on  the  Baker  River)  effectively 
responded  to  the  Corps’  flood  control  regulation  operations.  Flood  control  regulation  of  the 
projects  was  initiated  by  the  Corps  at  1 1 :00  a.m.  Friday  November  9  and  did  not  end  imtil  the  first 
week  of  December.  Water  levels  at  both  projects  were  well  below  their  flood  control  pool 
elevations  at  the  onset  of  the  flood  and  filled  to  within  about  a  half  a  foot  of  full  pool  during  the 
event,  using  112,000  acre-feet  (AF)  at  Ross  and  82,000  AF  at  Upper  Baker. 
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d.  Effects  of  Flood  Control  Regularion.  Flood  control  regulation  of  Ross  and  Upper 
Baker  reduced  flood  levels  by  an  estimated  3  feet  at  the  Mount  Vernon  gage.  On  Saturday, 
November  10  the  p>eak  inflow  to  Ross  was  about  46,000  cfs  at  12:00  p.m.  At  Upper  Baker  the  peak 
inflow  was  about  33,000  cfs  at  10:00  a.m.  the  same  day.  Releases  from  both  projects  were  limited 
to  5,000  cfs  or  less  until  it  was  certain  that  Skagit  River  inflows  and  discharges  were  receding.  By 
6:00  p.m.  on  November  10  the  local  inflows  below  Ross  were  receding.  In  order  to  reduce  the  rate 
of  rise  of  the  Ross  pool  elevation  the  outflow  from  the  project  was  increased  to  maintain  a 
discharge  of  21,000  cfs  at  the  Newhalem  gage.  At  9:00  p.m.  November  10  the  Ross  pool  elevation 
was  at  1,599.38  feet  and  had  an  inflow  of  about  40,000  cfs.  Early  on  November  11  discharges  up 
to  11,000  c^  were  released  based  on  the  spillway  gate  regulation  schedule  (SGRS)  to  prevent 
overtopping  the  Dam.  No  surcharge  storage  was  induced,  however,  because  the  flood  began  to 
receed  and  to  make  it  possible  to  increase  discharges  beyond  those  dictated  by  the  SGRS. 
Maximum  discharge  from  Ross  was  about  24,000  cfs  on  November  12. 

e.  Reservoir  Storage  Evacuation.  Evacuation  of  stored  floodwater  at  both  projects 
proceeded  as  rapidly  as  possible  based  on  downstream  recession  rates  and  various  downstream  flow 
restrictions.  Severd  homes  near  Rockport  were  flooded  during  the  period  of  highest  flows.  To 
prevent  any  more  damage  to  these  homes  Ross  outflows  were  regulated  to  maintain  the  stage  at 
Rockport  to  at  least  1  foot  below  the  peak  stage  already  experienced.  In  addition,  water  levels 
above  a  certain  stage  at  Newhalem  were  causing  minor  flooding  of  Highway  20.  To  prevent 
damage  and  to  avoid  closing  the  highway,  releases  from  Ross  were  limited  accordingly.  Also  of 
concern  was  the  problem  of  boils  and  seepage  behind  the  levees  in  the  lower  valley  when  the  river 
stage  at  the  Mount  Vernon  gage  is  above  34  feet.  To  help  mitvimize  this  problem  appropriate 
outflows  from  the  projects  were  made  to  bring  the  river  below  34  feet  at  Mount  Vernon  as 
expeditiotisly  as  possible. 

13.  Snohomish.  November  9-12.  A  flood  warning  was  issued  for  the  Skykomish  and  Snohomish 
River  basins  at  7:00  a.m.  Friday  November  9.  One  was  issued  for  the  Snoqualmie  River  basin  by 
9:00  a.iiL  the  same  day. 

a.  Skvkomish  River.  The  Skykomish  River  at  Gold  Bar  was  already  rising  over  a  foot 
an  hotu:  and  reached  zero  damage  flood  stage  of  15  feet  by  9:30  a.m.  The  river  passed  the  major 
damage  elevation  of  19  feet  at  Gold  Bar  by  3:00  p.m.  and  peaked  at  21.1  feet  at  7:00  a.m.  on 
November  10.  The  peak  discharge  for  this  event  was  86,800  cfs  with  a  corresponding  return 
interval  of  20  years. 

14.  Middle  Fork  and  North  Fork  SnoQualmie.  Both  the  Middle  Fork  Snoqualmie  and  the  North 
Fork  Snoqualmie  contributed  peak  flows  having  5-year  return  intervals.  The  Middle  Fork  near 
Tarmer  peaked  at  21,000  cfs  at  1 1 :00  p.m.  November  9.  The  North  Fork  near  Snoqualmie  Falls  had 
a  peak  flow  of  10,300  at  the  same  time,  11:00  p.m.,  November  9.  On  the  South  Fork  near  Garcia 
the  river  hit  a  peak  discharge  of  6,240  efr  at  10:00  p.m.  and  then  crested  downstream  at  Edgewick 
2  hours  later  with  a  peak  flow  of  8,320  cfs. 

a.  SnOQualmie  River  near  Snoaualim'e.  The  Snoqualmie  River  near  Snoqualmie  crested 
at  4:00  a.m.  on  November  10  with  a  maximum  discharge  of  49,100  cfs,  which  is  equivalent  to  an 
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8-year  event.  And  at  10:00  p.m.  on  November  9  the  peak  discharge  on  the  Raging  River  near  Fall 
Qty  went  up  to  3,900  cfs. 

b.  Tolt  River.  The  flow  on  the  Tolt  River  near  Carnation  gage  is  affected  by  storage 
at  the  Tolt  reservoir  on  the  South  Fork.  The  South  Fork  Tolt  River  above  Tolt  reservoir  peaked  at 
10:00  a.m.  November  9  with  a  flow  of  1,390  cfs.  At  7:00  a  m.  November  8,  before  the  outset  of 
the  flood,  the  Tolt  Reservoir  elevation  was  1,752.26  feet  and  at  7:00  a.m.  on  the  ninth  the  pool 
elevation  was  1,754.85  feet.  By  7:00  a.m.  November  10  the  water  surface  was  at  1,762.24  feet  and 
continued  to  rise  and  reached  its  maximum  during  the.  Thanksgiving  Day  vyeekend  flood.  The  full 
pool  overflow  elevation  is  1,762.00  feet.  So,  from  early  on  the  tenth  the  reservoir  began  spilling. 
Although  the  reservoir  did  not  provide  controlled  regulation  of  the  event  it  did  keep  the  peak  flow 
below  the  dam  to  only  614  cfs  (4:00  a.m.  on  November  11).  Some  attenuation  of  flow  did  occur 
as  it  passed  through  the  reservoir.  The  North  Fork  Tolt  is  not  regulated  and  attained  a  peak  flow 
of  6,640  cfs  on  November  9  at  1:00  p.m.  Discharge  on  the  main  stem  of  the  Tolt  River  near 
Carnation  reached  7,100  cfs  which  is  about  a  4-year  regulated  event. 

c.  SnoQualmie  River  near  Carnation.  The  Snoqualmie  River  near  Carnation  went  above 
the  zero  damage  stage  of  54  feet  around  7:00  p.m.  November  9,  above  major  damage  flood  stage 
of  58  feet  by  4:00  a.m.  November  10,  and  peaked  at  a  stage  of  21.1  feet  at  12:00  noon  on  the 
tenth.  The  associated  peak  flow  was  52,300  cfs  with  a  return  period  of  10  years. 

d.  Snohomish  River.  The  Snohomish  River  is  affected  by  runoff  from  its  two  main 
tributaries,  the  Snohomish  and  the  Skykomish  Rivers.  The  timing  of  the  peak  flows  from  these  two 
main  tributaries  can  greatly  affect  the  magnitude  of  the  peak  flow  experienced  on  the  Snohomish. 
During  this  event  the  peak  flow  from  the  Skykomish  reached  the  Snohomish  River  9  to  10  hours 
ahead  of  the  peak  flow  from  the  Snoqualmie  River,  thereby  reducing  the  combined  impact  of  flows 
from  these  two  rivers.  The  Snohomish  River  at  Monroe  experienced  a  maximum  stage  of  21.75  feet 
with  a  corresponding  peak  discharge  of  101,200  cfs  and  a  return  interval  of  15  years.  The  river  was 
above  zero  damage  stage  of  14  feet  for  64  hours  beginning  at  3:00  p.m.  on  the  ninth,  and  was 
above  major  damage  stage  of  17  feet  for  48  hours  beginning  at  9:00  p.m.  on  the  tenth.  All  three 
rivers  receded  steadily  after  peaking  and  were  well  below  flood  stage  by  midnight  November  12. 

15.  Nooksack.  November  21-26.  Before  all  the  water  from  the  Veterans  Day  weekend  flood  had 
finished  draining  from  each  of  the  western  Washington  river  basins  another  weather  system  came 
storming  into  the  region  in  time  for  the  Thanksgiving  Day  weekend.  The  northernmost  basins  such 
as  the  Nooksack  and  Skagit  did  not  receive  as  much  rain  during  this  second  event  but  still 
experienced  significant  flooding.  Both  basins  were  still  well  saturated  from  the  last  flood.  The  first 
flood  warning  came  at  about  noon  on  November  21.  At  6:00  a.m.  that  morning  precipitation  at 
the  Darrington  gage  began  to  accumulate  at  about  0.1  inch  per  hour  and  continued  until  6:00  p.m. 
on  the  22nd. 


a.  South  Fork  Nooksack.  The  South  Fork  of  the  Nooksack  took  exception  from  the  rest 
of  the  basin.  The  flow  near  Wickersham  was  greater  for  this  event  than  for  the  November  9-12 
event  The  peak  flow  was  22,400  cfs  and  established,  yet  again,  a  new  flood  of  record.  The 
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associated  return  period  was  60  years.  The  frequency  curve  used  here  is  out  of  date  and  may 
change  if  updated  using  all  the  data  now  available. 

b.  North  Fork  Nooksack.  The  peak  discharge  on  the  North  Fork  at  Glacier  was  7,490 
cfs  with  a  corresponding  return  period  of  5  years.  Flow  on  the  North  Fork  increased  more  slowly 
than  it  did  during  the  November  9-12  event  and  had  a  broad  peak  which  lingered  above  6,500  cfs 
for  17  hours.  After  the  peak  was  reached  the  flow  receded  steadily. 

c.  Deming.  The  discharge  on  the  Nooksack  River  at  Deming  began  to  respond  to 
acciunulating  precipitation  at  about  6:00  a.m.  on  November  22  and  then  climbed  to  a  stage  of  11.3 
feet  24  hours  later.  After  a  short  recession  to  a  stage  of  10  feet  at  2:00  p.m.  the  flow  rebounded 
and  rose  to  a  peak  stage  of  14.59  feet  at  5:00  a.m.  on  November  24.  The  estimated  peak  flow  of 
35,000  cfs  had  a  return  interval  of  5  years.  After  peaking  nearly  a  half  a  foot  below  major  damage 
the  flow  receded  steadily  to  below  zero  damage  flood  stage  by  1 1 :00  p.m.  November  24.  The  river 
was  above  zero  damage  flood  stage  of  12  feet  for  28  hours. 

d.  Femdale.  The  gage  at  Femdale  on  the  Nooksack  River  was  out  from  November  14- 

25.  The  peak  stage  of  22.38  feet  which  occurred  the  morning  of  24  November  was  obtained  from 
the  high  water  mark.  The  peak  discharge  was  49,000  cfs  with  a  15-year  return  interval.  Agian,  this 
gage  has  some  uncertainty  associated  with  it  as  discussed  earlier  in  paragraph  ll.d. 

16.  Skagit.  November  21-26.  Rain  began  to  accumulate  the  morning  of  November  21  and 
continued  at  the  rate  of  about  0.1  to  0.2  inch  per  hour  until  noon  on  November  22.  Only  0.3  inch 
was  recorded  at  Marblemount  during  the  next  24  hours.  But  then  accumulations  of  0.1  to  0.3  inch 
per  hour  were  recorded  for  the  next  24  hours.  In  the  Skagit  basin  total  precipitation  accumulations 
were  less  for  this  event  than  for  the  November  9-12  event  and  hourly  accumulations  were  generaUy 
less  intense.  The  ground  was  still  well  saturated  and  portions  of  the  basin  still  had  standing  water 
from  the  November  9-12  flood. 

a.  Concrete.  The  discharge  at  the  Concrete  gage  responded  to  the  rainfall  and  began 
to  rise  early  on  November  22.  The  river  worked  its  way  to  just  above  zero  damage  flood  stage  by 
4:00  a.m.  on  the  23rd.  It  leveled  off  at  28.4  feet  and  then  receded  to  just  below  28.0  feet  before 
rising  steadily  to  a  peak  stage  of  39.89  feet  by  6:00  p.m.  November  24.  The  discharge  receded 
steadily  after  the  peak. 

b.  Mount  Vernon.  The  Skagit  River  at  the  Mount  Vernon  gage  began  to  rise  by  7:00 
a.m.  November  22  and  rose  past  zero  damage  flood  level  by  6:00  p.m.  the  next  day.  It  crossed  the 
major  damage  flood  stage  about  24  hours  later  and  peaked  at  37.40  feet  to  establish  a  new  flood 
of  record  on  November  25  at  noon  for  the  period  of  record  1940-1991.  A  steady  recession  brought 
the  flow  below  major  damage  by  11:00  a.m.  and  below  zero  damage  by  5:00  p.m.  on  November 

26. 


c.  Flood  Control  Regulation.  Ross  and  Upper  Baker  multipurpose  reservoirs  were  again 
effectively  used  in  diminishing  the  impact  of  flooding  for  this  event.  Flood  control  regulation  by 
the  Coips  for  the  Veterans  Day  weekend  flood  was  not  totally  complete  when  forecasts  for  the 
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Thanksgiving  Day  weekend  event  were  beginning  to  come  in.  Flood  control  regulation  by  the 
G>ips  continued  from  one  event  right  into  the  next.  Upper  Baker  was  drafted  to  elevation  707.5 
feet  (below  normal  winter  flood  control  pool  of  707.9  feet)  and  Ross  was  drafted  to  1,592.0  feet 
(normal  winter  flood  control  pool)  by  midday  November  22  in  anticipation  of  the  forecast  flood. 
Storage  of  flood  waters  began  to  slowly  fill  both  projects  late  on  November  22.  As  inflows  rose  and 
regulated  discharges  were  reduced  the  rate  of  storage  accelerated.  Ross  reached  a  maximum 
elevation  of  1,600.4  feet  before  evacuation  began  around  7:00  a.m.  on  November  26.  It  was  just 
2.1  feet  below  normal  full  pool  and  used  80  percent  of  its  flood  control  storage.  Upper  Baker  hlled 
to  within  3.3  feet  of  normal  full  pool  to  elevation. 720 J  feet  before  evacuation  began  at  9:00  a.m. 
November  27.  Upper  Baker  filled  79  percent  of  the  allotted  flood  control  storage. 

The  regulated  discharge  from  Ross  was  reduced  to  minimtim  powerhouse  discharge  of  5,000  cfs  at 
1:00  p.m.  November  22  and  held  at  or  below  that  rate  through  November  10.  At  Upper  Baker  the 
discharge  was  reduced  to  5,000  cfs  at  11:00  p.m.  November  22  and  held  at  that  rate  until  the 
morning  of  November  27.  Neither  project  required  the  use  of  their  respective  Spillway  Gate 
Regulation  Schedules.  Evacuation  of  stored  floodwater  at  both  projects  proceeded  as  rapidly  as 
possible  based  on  dovmstream  recession  rates.  Several  other  flow  restrictions  limited  discharge 
rates  as  discussed  in  paragraph  12.e. 

d.  Effects  of  Flood  Control  Regulation.  The  maximum  inflow  into  Ross  reservoir  was 
calculated  to  be  36,000  cfs.  The  peak  flow  into  Upper  Baker  was  calculated  to  be  28,000  cfs.  The 
regulated  peaks  of  146,000  cfs  and  152,000  cfs  at  Concrete  and  Mount  Vernon  respectively  would 
have  been  182,000  cfs  and  180,000  cfs  if  left  unregulated  (as  estimated  by  the  National  Weather 
Service  River  Forecast  Center’s  Skagit  Basin  Model).  This  represents  a  theoretical  reduction  in  stage 
of  3.5  feet  at  Concrete  and  4.5  feet  at  Mount  Vemoru 

17.  Snohomish.  November  21-26.  The  first  flood  warning  bulletin  for  the  Thanksgiving  Day 
flood  was  issued  12:15  p.m.  Wednesday  November  21  and  included  the  Skykomish  and  Snoqualmie 
Rivers.  Four  tenths  of  an  inch  of  rain  had  already  been  measured  at  the  Snoqualmie  rain  gage 
since  6:00  a.m.  that  morning.  It  was  to  become  more  intense  for  the  next  24  hours,  slacken  off  a 
bit,  and  then  early  on  the  23rd  begiruiing  at  5:00  a.m.  become  much  more  intense  wfith  9  inches 
of  rain  falling  in  Ae  next  34-hour  period.  Reflecting  Ae  precipitation  pattern,  streamflows  in  Ae 
Snohomish,  Snoqualmie  and  Skykomish  basins  experienced  an  early  peak,  a  slight  trim  down,  and 
Aen  a  renewed  rise  to  a  record  peak  flow  before  receding  steadily. 

a.  Skykomish.  Beginning  early  on  November  22  Ae  Skykomish  River  at  Gold  Bar  rose 
very  sharply  in  its  characteristic  way.  The  rate  of  rise  decreased  and  the  river  had  a  preliminarily 
petik  of  14.4  feet  before  receding  to  13.2  feet.  A  second  major  rise  began  a  little  after  noon  on 
November  23  and  didn’t  stop  until  Ae  stage  reached  22.49  feet  at  7:00  a.m.  November  24.  The 
peak  discharge  of  101,600  cfs  was  a  flood  of  record  for  the  periosd  1928-1991,  and  was  rated  as 
a  33-year  event.  The  stage  was  above  major  damage  from  1 1 :00  p.m.  November  23  until  1 :00  a.m. 
November  25  and  above  zero  damage  from  8:00  p.m.  November  23  until  9:00  a.m.  on  November 
25. 
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b.  North.  Middle,  and  South  Forks  SnoQualmie.  The  Middle  Fork  Snoqualmie  River 
Near  Tanner  experienced  a  peak  flow  of  30,100  cfs  at  3:15  p.m.  November  24  which  fell  just  below 
the  period  of  record  maximum  flow  of  30,200  cfs  from  1977.  The  return  period  is  20  years.  The 
North  Fork  Snoqualmie  River  Near  Snoqualmie  Falls  reached  its  peak  discharge  of  12,000  cfs  by 
9:00  a.m.  November  24  which  fell  somewhat  short  of  the  record  flow  of  15,800  cfs.  The 
corresponding  return  period  on  the  North  Fork  was  8  years.  The  South  Fork  Near  Garcia  reached 
8,000  cfr  at  2:15  a.in.  November  24  equating  to  a  50-year  event.  Downstream  at  Edgewick  it 
reached  a  peak  discharge  of  9,750  cfs  at  6:15  a.m.  November  24.  The  Snoqualmie  River  Near 
Snoqualmie  gage  malfunctioned  before  the  peak.  The  maximum  recorded  stage  was  19.33  feet  for 
47,925  cfs  but  the  river  may  have  reached  21.1  feet  as  indicated  by  a  high  water  mark. 

c.  Raging  River.  The  Raging  River  set  yet  another  flood  flow  record  with  a  discharge 
5,540  cfs.  The  Raging  River  has  had  four  floods  of  record  since  1980.  Prior  to  that  year  the  flood 
of  record  was  3,430  cfs  and  had  stood  since  1951.  Since  1976  there  have  been  eight  peak  flood 
flows  in  excess  of  3,300  cfs.  The  issue  paper  entitled  "Forestry  Practices  and  Flood  Levels"  put  out 
by  King  County  Surface  Water  Management  Division  suggests  Aat  runoff  characteristics  in  the  basin 
may  have  been  changing  in  the  past  two  decades.  It  is  also  possible  that  parts  of  western 
Washington  have  been  experiencing  a  trend  toward  heavier  rainfall  (i.e.  wetter)  conditions  during 
that  same  time  period. 

d.  Tolt  River.  Around  2:00  a.m.  November  24  the  South  Fork  Tolt  River  Near  Index 
had  a  peak  discharge  of  1,180  cfs.  The  elevation  on  Tolt  Reservoir  crested  at  1,765.98  feet  on  the 
24th  at  4:00  p.m.  and  had  a  corresponding  estimated  discharge  of  3,400  cfs.  Downstream  of  the 
reservoir  the  South  Fork  Tolt  River  Near  Carnation  reached  a  discharge  of  5,380  cfs  at  6:30  p.m. 
on  November  24.  On  the  North  Fork  Tolt  River  Near  Carnation  the  discharge  reached  a  maximum 
flow  of  7,330  cfs  by  9:00  a.m.  on  November  24.  The  main  stem  of  the  Tolt  River  near  Carnation 
had  a  peak  "regulated"  discharge  of  11,200  cfs  with  a  corresponding  return  period  of  14  years. 

e.  Carnation.  The  Snoqualmie  River  Near  Carnation  gage  went  from  48  feet  at  6:00 
a.m.  to  zero  damage  stage  of  54  feet  by  midnight  on  November  22.  It  leveled  off  at  55  feet  for  10 
hours  between  noon  and  10:00  p.m.  on  the  23rd  and  then  rose  above  major  damage  level  of  54  feet 
by  10:00  a.m.  on  the  24th  and  on  to  a  peak  stage  of  60.61  feet  by  midnight  on  the  24th.  The  stage 
receded  steadily  back  down  to  major  damage  by  9:00  p.m.  on  the  25th  and  down  past  zero  damage 
by  3:00  p.m.  on  the  26th.  The  peak  discharge  was  73,100  cfs  and  had  a  return  period  of  50  years. 

f.  Momroe.  The  Snohomish  River  responded  in  kind  to  all  the  high  inflows  upstream. 
At  the  gage  near  Monroe  the  river  began  to  rise  early  on  November  22  and  was  up  to  zero  damage 
elevation  by  9:00  p.m.  that  evening.  Dining  most  of  the  23rd  the  stages  lingered  just  above  15  feet. 
Late  on  the  23rd  the  discharge  began  to  increase  and  continued  to  rise  until  6:00  a.m.  November 
25  when  it  reached  a  peak  stage  of  25.42  feet  (with  an  80-year  recurrence  interval)  and  had  a  peak 
discharge  estimated  at  135,500  cfs.  The  stage  was  above  major  damage  elevation  17  feet  from 
3:00  a.m.  November  24  until  1:00  p.m.  on  November  26.  It  receded  below  zero  damage  by  1:00 
a.m.  November  27. 
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g.  Snohomish.  The  Snohomish  River  gage  near  Snohomish  followed  a  similar  pattern 
set  at  the  Monroe  gage  but  lagged  behind  it  by  about  4  hours.  The  Snohomish  gage  went  past  zero 
damage  by  1:00  a.m.  on  the  23rd  and  past  major  damage  by  7:00  a.m.  on  the  24th.  The  peak  stage 
of  33.33  feet  occurred  at  11:00  a.m.  on  November  25.  The  estimated  discharge  and  return  period 
were  165,000  cfs  and  80  years  respectively.  The  stage  fell  below  major  damage  by  8:00  a.m.  on 
the  26th  and  was  below  zero  damage  by  late  afternoon  on  November  27. 

FLOOD  DAMAGES 

18.  General.  Total  flood  damages  from  the  November  9-12  and  21-26,  1990  flood  events  for 
the  Nooksack,  Skagit,  and  Snohomish  basins  have  been  estimated  to  be  about  $80  million.  The 
Forest  Service  has  also  reported  damages  in  the  Mt.  Baker-Snoqualmie  National  Forest  to  be  an 
additional  $20  million.  In  addition  to  damages  in  the  United  States,  Canada  has  estimated  damages 
of  $1.5  million,  caused  by  flooding  from  the  Nooksack  River.  Estimates  of  flood  damages  were 
obtained  from  various  Federal  agencies  including  FEMA,  Soil  Conservation  Service,  Agricultural 
Stabilization  Service,  Small  Business  Administration,  National  Flood  Insurance  Program,  U.S.  Forest 
Service,  and  the  Corps  of  Engineers.  Information  was  also  obtained  from  county  and  city 
representatives,  the  Red  Cross,  newpapers,  as  well  as  field  investigations  during  and  after  the  flood 
events.  Damage  categories  for  this  analysis  are  described  below: 

a.  Public  Facilities.  Public  damages  include  inundation  losses  to  state,  county  and  city 
roads  and  bridges,  schools,  public  facilities,  local  parks  and  utilities. 

b.  Flood  Protective  Works.  Includes  estimated  costs  to  repair  levees  and  erosion  to 
streambanks. 


c.  Agriculture.  Damages  include  crop  loss,  replanting  costs,  sediment  &  debris  removal, 
erosion,  and  ph}rsical  damage  to  machinery  &  structures. 

d.  Residential.  Includes  damage  to  residential  structures,  contents  and  grounds. 

e.  Emergency  Aid.  This  category  includes  temporary  shelter,  evacuations,  flood 
fighting  costs. 

f.  Other.  Represents  miscellaneous  damages  including  traffic  delays,  and  damage  to 
commercial  property  (physical  damages  and  business  losses)  and  automobiles. 

19.  Nooksack  River  Basin.  On  the  Nooksack  River,  the  9-12  November  flood  was  estimated  to 
be  a  11-year  event  at  Deming,  while  the  21-26  November  flood  had  a  recurrence  interval  of  6  years 
at  the  same  location.  Between  November  10-13  over  17,000  acre-feet  of  water  flowed  into  Canada 
from  the  Sumas  basin.  The  TransCanada  highway  was  flooded  for  about  26  hours.  Canada  has 
repotted  damages  caused  by  Nooksack  overflow  to  Sumas  Prairie  of  $1.5  million  from  damages  to 
infrastucture  and  private  recidences.  Within  the  United  States,  the  city  of  Sumas  has  reported  the 
most  significant  damages  estimated  at  $5.2  million.  A  detailed  estimate  of  these  damages  is 
available  in  Economics  Section.  The  cities  of  Everson,  Nooksack,  and  Marietta  were  also  heavily 
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impacted.  A  summaiy  of  damages  follows.  Note  that  damages  listed  under  flood  protective  works 
includes  $2.9  million  for  levees  and  $4.7  million  for  stream  bank  erosion. 


Cateeorv 

Damaees 

Public  Facilities 

$3,000,000 

Flood  Protective  Work 
(COE  $873,000). 
Agriculture 

7,600,000 

2,000,000 

Residential 

3,600,000 

Emergency  Aid 
(COE  $159,000) 

Other 

1,100,000 

4.300.000 

Total 

$21,600,000 

20.  Skasit  River  Basin.  The  November  9-12  flood  was  estimated  to  be  a  1 7-vear  event  at  Mount 

Vernon.  The  recurrence  interval  of  the  November  21-26  event  was  40  years  at  the  same  location. 
The  area  hardest  hit  by  flood  waters  was  Fir  Island  where  a  major  levee  failed  during  the  first 
event.  The  failure  inundated  8,000  acres  of  agricultural  land  and  destroyed  50  residential  and  farm 
strucmres.  Damages  in  this  area  alone  are  estimated  to  be  at  least  $7,000,000.  Other  cities  within 
the  basin  reporting  significant  damage  included  Mount  Vernon,  Sedro-Woolley,  Burlington, 
Hamilton,  Concrete,  and  Lyman.  The  following  table  summarizes  total  damages. 

Cateeorv 

Damaees 

Public  Facilities 

Flood  Protective  Works 
(COE  $4,400,000) 

$  6,500,000 

7,500,000 

Agriculture 

11,200,000 

Residential 

7,600,000 

Emergency  Aid 
(COE  $630,000) 

1,100,000 

Other 

$  3.300.000 

Total 

$37,200,000 

21 .  Snohomish  River  Basin.  Flood  damages  were  estimated  only  for  those  losses  incurred  in  the 
Snohomish  County  portion  of  the  Snohomish  River  Basin.  Levee  failures  on  Ebey  Island  and 
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Marshland  contributed  significantly  to  damages.  The  first  flood  event  on  the  Snohomish  River  was 
estimated  to  be  a  15*year  event  at  Monroe,  while  the  Thanksgiving  Day  weekend  flood  had  a 
recurrence  interval  of  80  years.  The  following  table  summarizes  total  damages. 


Category 

Damages 

Public  Facilities 

$  5,000,000 

Flood  Protective  Works 
(COE  $337,000) 

5,200,0001/ 

Agriculture 

2,900,000 

Residential 

4,000.000 

Emergency  Aid 
(COE  $110,000) 

2,300,000 

Other 

$  1.900.000 

Total 

$21,300,000 

1/  Preliminary  estimate 

22.  Damages  Prevented  by  Operation  of  Flood  Control  Projects.  The  total  damages  prevented 
by  operation  of  flood  conaol  projects  by  Seattle  District  (Ross,  Baker,  Mud  Mountain,  Howard 
Hanson,  and  Wynoochee)  for  both  events  totalled  $477,300,000.  Projects  in  the  Skagit  basin 
include  Ross  and  Baker.  During  the  November  9-12  flood  these  projects  prevented  $169  million 
in  damages.  For  the  21-26  November  event,  flood  control  regulation  prevented  an  additional  $98 
million  in  damages. 

23.  Additional  Reading  and  Information  Sources.  Information  concerning  the  data  and 
documentation  in  this  report  can  be  obtained  from  the  Department  of  the  Army,  Seattle  District 
Corps  of  Engineers,  P.O.  Box  3755,  Seattle,  WA  98124-2255.  Other  good  sources  of  information 
are: 

Skagit  River  Valiev.  The  Disaster  Waiting  to  Happen.  Larry  J.  Kunzler  May  1991. 

Flooding  of  West  Sumas  Prarie.  November  9~12.  1990.  Klohn  Leonoff  Consulting  Engineers 
for  BC  Environment,  Water  Management,  9  April  1991. 
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Plate  2.  Nooksack  River  Basin  Map 
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Plate  3.  Skagit  River  Basin  Map 
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Plate  4.  Snohomish  River  Basin  Map 
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APPENDIX  A 

Flood  Fight  Reports,  9-12  November  Flood 


CENPS-CO-FL 


MEMORANDUi^  FOR  Oh,  Eme'cency  ^ianagement  P-ancS 

SUBJECT:  Flood  Fight  Report,  Nooksacrk  F;iver  Basin,  9- j^November  1990 

1.  This  -flood  -fight  report  is  submitted  in  accordance  with  paragraph 
4. 3a  (2)  (b)  o-f  the  NFS  Supplement  to  ER  500-1-1,  dated  30  August  1985. 

2.  The  Nooksack  River  Flood  Team  was  mobilized  9  November- and  worked  tbrour, 
November  1990  as  the  rivei*  rose  to  3.6  -feet  above  flood  stage  (12.0  feet  at 
Deming)  after  record  rainfall,  record  high  temperatures',  and  snow  melt.  The 
river  crested  at  15. 2S  feet  at  0930,  9  November  1990,  and  remained  above 
flood  stage  for  appro;;  i  m-atel hours.  The  peal  reading  at  the  Fe*^nda  ■  e-;  ca 
was  15.6  -feet  at  1130  hrs  on  10  November  199:-.  The  peak;  discharge  at  Deming 
reached  cfs  which  ra'kt  hi  sto-'i  cal  1  y  (since  190S>  as  reported  by  the  U-'hatc;-- 
County  Engineer.  A  ccmpletc  list  of  rive-  gage  reading  is  attached  as 
enc 1 osure  1 . 

3.  The  following  Corp.r  of  Enginea-s  employees  we  "a  engaged  in  flood  fic'"t:' 
activities: 

Ar  ’  ’  1  Jgg:  ^  g 

Kellv  Ban  s'-,  am 
Cornie  B-Ta 

Elaine  Ebert 
Joyce  Fh'oantrc'ut 
RcL-c-t  Ehrmantrout 
Melvin  Jerkins 
Paul  John  son 
Glen  Kate 
Jack  Kennedy 
Wavne  Kutet; 

Gretche-  Marti nsen-Sul 1 i van 
Jer’  Mcc'hie" 

Jamss  SIn-inde 
Eric  Winters 
Timcthy-  Shaw 
Eugane  Brown 
Douglas  Weber 
David  Fo:; 

Mary  Mitton 
Elizabeth  McCallen 
Laurie  Wilson 
.  Mitchell  MacGregor 

The  following  Corps  of  Engineers  employees  were  in  related  activities: 

Emergency  Mgmt.  Bra-'.ch 
Emergency  Mgmt.  Branch 
Emergency  Mgmt.  Branc^i 


Oed 

Asst.  Sector  Engineer 

Cor.tn^c-t  Fi'erialist 
Contract  Specialist 
Admi ni strati ve  Asst. 
Intelligence  Chie-f 
Suppe^-'t  -  Supplies 
Sector  Fngineer 
Tec'-inica'  Chief 
Asss*.  Sector  Engineer 
Sector  Er.cineer 
Administrative  Chief 
Sup'port  -  Supplies 
Asst.  Sector  Engineer 
Gperationcr  Ch::ef 
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Kenneth  Fellows 
Robert  Newbill 
Douglas  Weber 


* 


The  activities  of  the  -flood  team  included  -furnishing  san:!bags  and 
geotechnical  -fabric;  coordinating  and  directing  sandbagging  operations;  ’-■iring 
and  directing  equipment  and  operators  (-for  temporary  levee  protections  and  to 
-facilitate  sandbagging  operations);  and  p-^oviding  techni  cal  advise  and 
assistance.  All  -flood  team  members  per-formed  exceptionally,  with  outstandi  iic 
results.  Whatcom  County,  Diking  District  No.  1,  and  the  residents  of  Maristta 
were  also  actively  involved  in  the  -flood  -fighting  e-f-fort.  Appro;;  i  matevl  y 
sandbags  were  placed  county  wide  by  volunteer  sandbaggers  whose  numbers 
exceeded  individuals. 

6.  The  -following  is  a  brie-f  summary  o-f  the  major  activities  underta!;en  d.r--:;-- 
this  -flood  -fight  in  chrcnol  ogi  cal  order  (more  detailed  in-formation  is  prcvida;' 
i n  Enclosure  2) : 

a.  9  November  1990: 

1.  The  -flood  •fig'~t  team  was  mc’^ilipe-d  on  9  Nov  90;  -flood  head c. . art ar 
were  set  up  by  1400.  Ai .  emergency  meeting  wav'  held  with  Whatcom  County  at  the- 
Cotinty  Shop  at  1430.  Dan  P’ltcgera’d  o-f  Whatcom  CoLi.nty  EGC  -fo-^mally  asl  ed  the 
Corps  o-f  Engineers  -for  assi  stance  at  1440.  This  inf  or  inaiti  or  was  relayed  to 
Emergency  Oper  aticns  at  th“  District  Of f  ■  ce  ad:  1443  and  the  Dh  was  gi  ven  to 
mobilize  all  required  flood  team  members. 

2.  Inspection  of  the-  Everson  area,  shrwe':'  tk.at  there  was  no  sandt-agg i 

being  dene  at  t‘'ie  fire  station.  W'atter  was  reported  rurining  over  hCiin  Street 
and  Eve-^son  Soad.  The  Stats  w.ns  being  threatened  and  Wasfiington  Stree'L 

was  flooding.  500  sandbags  were  left  ir;  Fvt-rson  to  assist  in  protecting 
businesses  and  pri-vate  hc-nes. 

3.  Tfie  levee  evs'^topned  at  Nt .  Bator  School..  W'-istcom  Covmty  ECC  waa. 
informed  at  1645  so  tha''.-  t*".ev  could  makt.  ar ra.ngoments  to  hcive  school  buses  <r.ri': 
equipment  removed. 

4.  A  sandbag g i  ri-j  operation  began  in  the  town  Q.f  Idariettei  at  2100.  A 
request  was  made  for  15000  sandbags,  thei  light  plant,  and  cristafulli  pumps  an 
B  truckloads  of  sand.  A  loader,  smell  cat.  and  four  dump  trucks  we-^e  hired. 
Pit  was  hauled  to  build  uo  the  levee  in  order  to  mate  it  more  accessible  for 
sandbagging  ope-' at  i  crns .  The  Marietta  effort  c-ontinued  thn 'V-ughout  10  Nc  v  90. 

b.  10  November  1990; 

1.  Ea-'ly  on  the  10th,  a  sandbagging  operation  was  initiated  al  o^  g  a  4 

yard  long  section  of  the  Piver  Road.  Beils  and  overtopping  was  reported  alone 
the  bank  of  the  river  downstream  of  Ferndal e.  Corps  personnel  and  volunteers 
conducted  a  sandbagging  operation  at  the  levee  placed  upstream  of  the  area 
better  known  as  the  Ha.riise;  property. 

2.  Problems  were  reported  and  sand  bagging  reqi.iested  at  Ferndal  e  Rd  ■ 
(location  better  known  as  Neldas')  at  1000.  Access  was  not  available  through 
the  regular  route  through  Ferndale.  The  dike  broke  here  at  app^'o;-; i matel  y  1S5,-. 


c.  11  November  1990; 

1.  On  the  east  side  o-f  Ch>.;c  !■  anut  Drive  a  -fire  station  and  sever-] 
houses  kvere  reported  in  darger.  Water  was  piping  around  tho  e;:i sting  road 
culvert  (used  to  drain  a  deep  dep^ress:  on  behind  a-  old  railrQ^d  grade.'  a-d  a 
sinkhole  had  appeared  east  o-f  the  road,  The-re  was  20  to  35  -feet  o-f  water 
covering  about  2  1/2  acre^  existing  in  tt;e  depress io-  as.  o-f  about  0300.  '^h.-. 
Corps,  County  representet  i  ves  and  an  on-site  contractor  -f  orpul  ated  a  plan  to 
place  50'  o-f  36"  culvert  to  alleviate  the  nroblem.  The  Departm-ent  o-f 
Transportat i on  was  co.nsulted.  The  culvert  was  placed  anc  anchored  with 
sandbags  and  back-fill  .  The  National  G-wiard  and  Whatrom  Cci..nt  y  Searc^'  and  2- -  cu- 
created  a  channel  across  the  road  with  sandbags.  Resi  dents  below  the  rnsd  w' r 
evacuated. 

q.  Tim  Shaw  wa;s  sent  to  Cacoosa  Motel  to  p:  c  !  up  2-  p-.imps  and  take  tc 
Chuckanut  Drive  at  2247.  At  0103  on  11  Nov,  Tim  Shaw  arrived  at  mdleport  l-i 
with  2  pumips.  Courity  will  have  crane  if:  a.m-.  to  clean  c-ut  culvert. 

Sandbaggers  rechanneled  water  arcund  thf:-  Fire  Station  at  0130.  The  backp-.n;;; 
was  also  used  to  hs?l  p  c'-ianne’  wate-^  arc-und  the  Fi^tT  Fp  -  -  r. „  At  OT"'!  ,  ■  I  ’ 

was  saturated  and  people  ev-r-'-uatcd. 
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SUBJECT:  NOOKSACK  FLOOD  FY91 

PERSONNEL:  ERIC  WINTERS 


Eric  Winters  arrived  Nooksack  EOC  at  1345  and  set  up  base,  including  phones, 
maps  and  admin  o-f-fice. 

Paul  Johnson  arrived  at  1430  and  le-ft  -for  emerqencv  meeting  with  Whatcom 
County  at  the  county  shop.  Wayne  Kutch  arrived  at  1435  and  le-ft  -for  Everson 
to  inspect  -flooding. 

Phoned  Dan  Fitzgerald  at  Whatcom  County  EOC  at  1440  and  he  verbally  asked  the 
Army  Corps  o-f  Engineers  -for  assistance  and  gave  -flood  in-formation. 

Spoke  to  Paul  Komoroske  at  1445  and  informed  him  of  the  Whatcom  County 
request.  He  said  to  call  all  the  flood  team  members  required. 

Jim  Skrinde  arrived  at  1550  and  left  for  the  Coast  Guard. 

Wayne  Kutch  phoned  in  at  1615  and  reported  no  sandbagging  being  done  at  fire 
station.  Main  Street  has  6"  of  Wats'"  running.  Everson  Road  under  water  and 
not  passible.  Washington  Street  has  8-10"  of  water.  State  bridge  at  Everson 
is  being  threatened  -  the  state  will  wait  for  another  foot  of  water  before 
shutting  the  bridge  down. 

Paul  Johnson  phoned  at  1645  that  the  levee  ovet^topped  at  Mt  Baker  School. 

Eric  Winters  phoned  Whatcom  Co.  EOC  and  informed  them  they  needed  someone  to 
evacuate  school  buses  and  equipment  from  their  shop.  The  county  EOC  will 
respond  to  remove  buses. 

Wayne  Kutch  phoned  at  1700  to  report  that  Washington  Street  would  require  too 
many  sandbags.  Jerry  McDowell  informed  Wayne  that  when  Washington  Street  was 
resurfaced  the  road  surface  was  taken  down  12"  for  a  flood  way.  Wayne  droppe'-' 
off  500  sandbags  to  Everson,  protecting  businesses  and  private  homes. 

Arill  Berg  reported  at  1710  that  Marietta  needed  15000  sandbags,  light  plant 
and  christafolli  pumps.  Mt.  Rescue  has  10  sandbaggers  and  needs  10000  bags  to 
start  plus  8  truckloads  of  sand-  The  brush  needs  to  be  flattened  and  gravel 
dumped.  The  Mt.  Rescue  will  start  with  a  double  row  of  bags  across  the  road. 

Paul  Johnson  reported  at  1815  that  Avet  Road  was  closed  for  1  mile  -  houses 
being  sandbagged,  Nooksack  levee  being  overtopped. 

Wayne  Kutch  and  Jim  Skrinde  reported  the  bridge  at  Everson  main  road  has 
debris  piling  up.  Arill  Berg  reported  water  over  River  Road. 

Robert  Ehrmantrout  arrived  at  2000  and  was  informed  of  the  office  operation. 
Eric  Winters  then  left  office  to  help  Paul  Johnson  in  Marietta  for  sandbagginc 
and  equipment. 

450  JD  and  dump  trucks  arrived  at  2300  to  work  on  the  downstream  side  in 
Marietta  on  Marine  Drive.  Bobcat  arrived  for  moving  sandbags,  also  using 
local  4x4  trucks  for  moving  bags.  Sandbagging  being  done  on  Marietta  dike 
across  Marine  Drive  and  Country  Lane.  Winters  closed  Marine  Drive  at  2450. 

The  bagging  was  4  bags  at  base,  3,  2,  and  1  for  350*.  Presently,  over  1800 
feet  of  diking  being  sandbagged  with  an  estimated  20000  bags  used.  One  450 
dozer  and  4  dump  trucks  working  on  the  dike.  Three  Corps  personnel  (Wintei^s. 
Kato,  Johnson),  50  sandbaggers  being  rotated  by  Search  and  Rescue.  Received  8 
truck  loads  of  sand. 


Request  was  made  at  0800  -for  a  590  TD  e>^cavs+nr  to  clear  levee  too  -for 
sandbagging  and  placing  gravel.  Sandbaagers  are  able  to  keep  up  with  the 
water  coming  up,  even  though  the  high  tide  was  at  1300.  Heavy  epui pment 
■working  well.  Filter  ■fabr'i'C  being  uss'd  with  -riper -tjravei  -  approrimately  '35 
•feet  being  presently  worked  along  with  6  truck  loads  o-f  sand. 

At  1730,  sandbagging  was  halted  due  to  water  over-flowing  between  the  heavy 
equipment  job  and  sandbagg-i  no  job.  The  county  was  adv  sed  to  start  evacuatir.c 
Marietta.  Removed  lights  and  prepared  -for  transport.  Winters  le-ft  Marietta 
■for  Ferndale  and  the  break  in  levee  at  Nelda's  -farm.  An  80  -foot  break  is 
being  closed  with  rock  and  sandbags.  Winters  signed  o-f-f  at  2315. 


SUBJECT;  NOOKSACK  FLOOD  FIGHT,  10-11  NOV  ACTIVITIFS 
PERSONNEL:  JIM  SKRINDE 


I  departed  Nooksack  Base  at  1530,  10  Nov,  -for  Fverson  where  I  brie-fly  assists-' 
with  sandbagging  activities.  I  observed  a  logjam  against  the  right  bank 
approach  span  o-f  the  Everson  Bridge  at  RM  23.2.  I  discussed  my  concerns  wit*-- 
Darrell  Bush,  W5D0T.  I  responded  to  a  request  -for  assitance  at  a  house, 
address  1608  Ruttsatt  Road  near  Van  Zandt.  A  200  -ft.  lonq  piece  o-f  levee  had 
•failed  and  a  trailer  house  was  threatened  with  inundation.  I  assisted  in 
sandbagging  the  house  and  depa'^ted. 

At  0400,  11  Nov,  I  traveled  to  River  Road  where  sandbagoi ng  operation  had 
begun  on  a  400  yard  long  section  o-f  levee  at  RM  13.5.  The  levee  there  is  very 
sandy  and  numerous  boils  appeared.  The  boils  were  ring  diked.  Sandbagging 
continued  until, water  -flowing  in  behind  the  levee  -from  Fishtrap  Creel 
inundated  access  roads.  Levee  reconnai  ssance  ended  when  the  adjacent  -farms 
•finished  evacuating  livestock.  Sandhagq-inq  also  occurred  upstream  of  this 
Guide  Meridian  Bridge.  However,  the  levees  are  largely  unmaintained  upstream, 
of  the  bridge,  and  overtopping  was  widesoreed.  Flood  fighting  attempts  ceased 
when  the  residents  evacuated  their  homes. 

At  0930,  I  drove  to  the  Harliss  farm  at  RM  3.3.  Overtopping  over  a  1/2  mile 
section  of  levee  was  occurring.  Sandbagging  operations  commenced  at  1100. 

The  levee  was  sufficiently  raised  to  contain  the  river  to  the  Slater  Road 
Bridge  by  1500.  A  large  boil  appeared  in  the  levee  placed  upstream  of  Harliss 
during  the  Nov  89  flood  fight.  The  boil  was  ring  diked. 

At  1600,  1  traveled  to  Hovander's  farm  at  Rainbow  Slough.  Overtopping  was 
occurring  on  a  500  yard  section.  I  assisted  in  starting  a  sandbagging 
operation  and  remained  until  I  was  relieved  by  Wayne  Kutch  at  1700. 


SUBJECT;  FLOOD  FIGHT  ON  RIGHT  BANK  NOOKSACK  DOWNSTREAM  OP  SEWAGE  TREATMENT 
PLANT  AT  FERNDALE  (NELDA'S) 

PERSONNEL;  DOUG  WEBER,  DAVE  FOX,  GENE  BROWN,  TIM  SHAW  AND  ERIC  WINTERS 


Doug  Weber  and  Dave  Fox  arrived  at  the  levee  breech  approximately  2000.  T 
breech  was  4'  deep  and  40'  w. de.  The  locals  were  attempting  to  close  the 
break  with  rock  and  sandbags.  We  were  able  to  slow  the  flow  down  using  class 
III  riprap  and  then  build  a  ring  dike  around  the  road  with  sandbags.  The 
closure  was  complete  at  2300. 


The  riprap,  sand  and  bags  were  orovided  by  the  county.  Two  tractor?  and  a 
loader  were  supplied  by  local  farmers.  Appro;:  i  matel  y  40  yolunteer  sandbagcer? 
helped  to  close  the  breech. 

Eric  Winters  proyided  a  Corps  owned  light  plant.  This  was  the  only  piece  of 
equipment  supplied  by  the  Corps. 

Dave  Fo;; ,  Gene  Brown  and  Doug  Weber  watched  the  closure  closely,  until  0230 
when  the  water  started  tc  recede. 


SUBJECT:  FLOOD  FIGHT,  CHUCKANUT  DRIVE  -  MILEPOST  lA  -  FIRE  STATION 

PERSONNEL:  DOUG  WEBER,  GENE  BROWN,  TIM  SHAW  AND  DOUG  FOX  (REPORTING) 

Doug  Weber,  Gene  Brown  and  David  Fo;;  left  Nooksack  floodfighting  efforts  at 
Nelda's  at  approximately  0230.  We  were  directed  by  Mitch  MacGregor  to 
Chuckanut  Drive,  Milepost  lA  where  a  firestation  and  seve-^al  houses  wprs 
reported  in  danger.  We  met  Tim  Shaw  at  the  scene. 

The  situation  was  as  follows:  The  f:ire  station  is  locater'  on  the  eastside  of 
Chuckanut  Drive.  Above  the  station,  and  running  pa“'allel  to  Chuckanut  Drive, 
i 5  an  old  railroad  grade,  the  Interurpan  Line.  The  fill  for  the  grade 
approximately  forty  feet  in  height.  A  culvert  (approx  i  mate'' y  3‘)  runs  th;'ouq^^ 
the  fill  at  its  base.  The  culvert  drai ns  a  deep  depression  behind  the  grade. 
From  this  culvert,  wate-"  normally  flows  down  a  floorlway  to  Chuckanut  Drive 
where  it  flows  beneath  the  road  througn  another  culvert  (appro;;  i  mately  3'). 
Both  of  these  culverts  were  checked  with  silt  and  very  little  flow  was  moving 
through  then.  Water  was  piping  around  the  road  culvert  and  a  sinkhole  had 
appeared  east  of  the  road.  A  private  dr i veway  traversed  the  Interurban  grade 
and  led  to  a  house  on  a  hill  above  the  grade.  Water  was  ponding  in  the 
depression  between  the  grade  and  the  will  just  to  the  north  and  east  of  the 
house.  The  source  of  the  water  was  a  cascade  of  relatively  high  vo’ ume  which' 
was  raising  the  water  level  in  the  depression  at  an  estimated  rate  of 
approximately  18"  per  hou'.  We  were  told  that  20  to  35  feet  of  water  (at  the 
deepest),  covering  about  2  1/2  acres  e;:i5ted  in  the  depression  as  of  about 
0300. 


We  proceeded  to  the  base  of  the  grade,  to  the  roadward  end  of  the  grade 
culvert.  The  culvert  was  silted  shut.  The  material  at.  the  base  of  the  grade 
was  satuated  and  spongy.  We  could  hear  trees  toppling  above  and  quick? v 
evacuated  the  immediate  area,  fearing  a.  catastrophic  failure  of  the  grade. 

A  plan  was  formulated  between  the  Corps,  a  contractor  who  was  on  site  (N.  Jim 
Hutson  -  671-2179)  and  county  representatives.  To  prevent  further 
accumulation  of  water  behind  the  grade  and  the  possibility  of  catastrophic 
failure,  it  was  decided  to  place  50'  of  culvert  (36'),  sloping  down  across  th.- 
private  driveway  which  would  reduce  the  head  above  the  grade  and  direct  th^= 
water  to  the  other  side  of  the  driveway,  past  the  fire  station,  over  Chuckanuk 
Drive  and  back  into  its  normal  drainage.  The  idea  was  to  avoid  ponding  water 
behind  the  blocked  culvert  beneath  the  road  which  would  increase  the  piping 
and  take  out  the  road. 

The  Dept,  of  Transportation  was  called  to  the  scene.  The  representative  (Jim 
McDonald  739-0548  or  676-2100)  was  not  concerned  about  ponding  behind  the  roa;-' 
so  a  plan  to  block  a  12"  culvert  which  ran  under  the  private  drive  was 
abandoned . 


At  daybreak  (approx i matel y  06^5)  we  checked  the  conditi.ori  o-f  the  project. 

Water  was  -flowing  around  the  south  side  o-f  the  -fill  ove--  the  road  culvert.  A 
water  main,  telephone  line  and  -fiber  optic  cable  were  exposed  by  the  scours. 

A  backhoe  was  used  to  reroute  the  water  to  the  west  o-f  Chuclanut  Drive.  ’’  s 
was  success-ful  but  scour  o-f  the  utility  trench  continued.  The  12"  culvert  was 
•finally  blocked  and  water  -flow  was  decreased  to  the  area  behind  the  road 
culvert  but  not  be-fore  piping  had  scoured  large  quantities  o-f  material  -from 
under  the  road.  The  road  was  in  danger  o-f  collapse. 

All  the  residents  below  the  road  had  been  evacuated  between  0300  and  OAOO.  Wc 
were  ordered  to  evacuate  by  a  U.P.  Ranger.  The  situation  had  stabi  1  i  c  (=■:'  y 
this  time  and  we  le-ft  at  appro;; i matel  y  0730. 

PERSONNEL:  PAUL  JOHNSON  -  - 


Sandbagging  operations  in  the  town  o-f  Marietta  began  at  1500  on  9  Nov. 
Residents  initiated  the  sandbaggi nq  operations  and  closed  o-ff  the  drainage 
culvert  which  runs  under  Marine  Drive  at  the  i  ntersect-^  on  o-f  Mari  ne  Drive  and 
Country  Lane.  The  culvert  was,  sealed  with  plywood  and  sandbags.  Sandbag 
operations  continued  through  10  Nov  and  was  stopped  at  1900,  Act-vitiee  wp'^e 
halted  because  o-f  general  ove-'topoi  ng  behind  residential  houses  which  were 
unaccessible  because  o-f  thick  brush  and  trees.  A  Robrat  1  oade^  was  hired  to 
transport  sandbags  along  the  levee. 

A  John  Deere  450  cat  began  clea""ing  the  levee  along  Max  i  ne  Drive.  Operations 
began  near  the  river  bciat  access  and  proceeded  toward  thta  town  o-f  Marietta. 
Four  trucks,  were  hired  to  bring  in  dirty  pit  run  materia’  -fromi  the  Si  per  pit. 
The  pit  run  was  placed  over  a  geote;:ti-le  -fabric.  On  10  Nev,  at  13  30  a  John 
Deere  590  e;.;cavator  beg^^r  removing  brush  and  trees  alC'Ci  the  levee.  The 
majority  o-f  the  levee  was  cleared.  There  was  a  500—1000  -foot  section  that  was 
unaccessible  because  o-f  high  water  ^snd  poor  levee  coridi  t  j  ons.  It  was  th- s 
area  where  overtopping  tool'  place  and  ca;.ised  all  ■floo:l  -fighting  operations,  to 
cease. 


The  contractor  cut  a  trench  diagonally  across  the  drive,  placed  the  35" 
culvert  in  and  anchored  it  with  sandbags  and  back-full.  Plastic  was  olaced 
along  the  intended  path  o-f  water  both  above  and  below  the  cul  vert  to  prevent 
scour .  A  backhoe  was  used  to  pile  soil  along  the  driveway  to  keep  the  water 
flowing  on  the  south  side  of  the  driveway  away  from  the  road  culvert.  The 
National  Suard  and  Whatcom  County  Search  and  Rescue  created  a  channel  across 
the  road  with  sandbags. 

Wster  was  diverted  through  the  culvert  above,  down  a  ditch  on  the  south  side 
of  the  driveway,  through  the  sandbag  channel  and  across  the  road.  Flow 
*t*^ted  at  appro;-: i mate!  y  0530.  The  plan  worked  except  for  some  minor  scoui^ 
around  the  northeast  corner  of  the  fire  station. 

Flow  increased  at  about  0600  and  started  coming  around  the  so;th  side  of  the 
station.  Water  also  continued  through  the  12"  culvert  under  the  driveway  and 
piped  under  the  road  along  the  36"  culvert. 


SUBJECT;  FLOOD  FIGHT  ACTIVITY  S‘J!*!HACY,  P-jn  rJOV  ®C' 
PERSONNEL:  WAYNE  KUTCH 


1430  arrived  EOC  -  proceeded  to  Fve:^er-in  -for  reconnai  eance  -  Net  with  Fire 
Chiet,  Jerry  McDowell,  at  Everson  Fire  Station,  which  -functions  as  the  local 
EOC  during  flooding.  Water  was  already  flowing  down  Main  Street 
(approximately  6"  deep  at  1600-1700).  A  sandbag  filling  operat'i  on  had  beer 
set  up  at  the  end  of  First  Street.  Discussed  the  possibility  of  flood 
fighting  with  Jerry.  He  indicated  that  this  would  be?  futile  since  water  cor 
from  too  many  locations  there.  Instead,  businesses  and  residences  w^rc  be :  ; 
sandbagged  where  necessary.  Met  with  state  employees  regarding  deris  impact 
against  timber  bent  on  b-^idge.  They  did  not  feel  this  was  a  serious  haca’^d  . 

Next,  proceeded  to  River  Road  downside  of  Guide  Meridian  Bridge  -  rigi"^  bani 
Water  appr  o::  i  mate!  v  6"  deep  near  downside  of  road.  Levees  in  good  conditicr 
( approx imiatel  y  2000-2200)  . 

Received  call  rera-'dirg  p-'ivate  residence  ncso’  Dem-i  pg  —  a  levee  breat:  be.  i'.;; 
threatened.  Levee  treat  turned  out  to  have  occu-red  last  year  but  never 
fixed.  House  located  on  Rutsadt  Road.  Sandbagging  was  ’  ■-i  r.rrgress  u=:ing  6- 
neighbors.  There  appeared  tc  be  no  immediate  threat  tc)  the  house  (due  tc  th 
sandbag  effort).  Water  was  c  1  y  abci..it  3"  dee-,  at  or)  y  side  o-f  house.  Tt  wa 
reaching  sandbags.  Adv:  sed  ne  owner  to  contact  us  i-f  additional  assistance 
required . 

Werit  back  tcj  River  Ro'.d  (0200)  to  check  r-r  ]  evees  ■  Locals  bac'  begun  placi'.g 
sarrdtags  or  bard,  sire  of  levee  to  statii3i2e  spongv  soil.  Water  wac  at  top  o 
levees  across  several.  rei,i  derces  at  RN  14,5.  Peg.-n  ringirc  hoi  1  s  whan 
necessary  and  rccising  top  of  levee  with  double  rpw  of  sandbags.  Effort 
continued  until  0900.  Kc.<weveK  ,  Dverto-~ed  ’  pyeep.  ,nl  nng  Fishfrap  Creek  were 
causing  backfloodin-  and  reusing  effort  to  be  ahardor«ed. 

Proceeded  to  Ferna.dale  (1000)  adorn  Ferndal  e  Road.  Road  wa-^.  topped  at 
treatment  plant.  CL t >  was  placing  sand  and  using  grader  tc  move  where  needs 
Additional  sa.'idbagni  ng  underway  at  Siguurdsen  and  AnclersoR  rpp,' ejences  (?rro^ 
Ferndale  Road).  Was  asted  to  try  to  allocats-  trucks  to  various  efforts. 
Major  effort  was  underway  at  Mar  1  i  ss  farm.  As !  ed  for  ^-5  trunks  sand'r-'avel 
to  sunplement  city  efforts  at  t''rat,TiS  nt  plant  when  thiey  appeared  to  be  losin 
ground.  Also,  8  loads  of  p’t  run  for  Siguurdsen  effr-"t  fc-  bcpl  I  ast  against 
back  of  levee. 

Relieved  Skrinde  at  Rainbow  Slough  at  Fe-ndale  Road  at  approximately  ITOo, 
Entire  length  of  new  levee  along  Slough  being  topped  starting  from  500'  west 
of  Ferndale  Road.  Advised  EGC  that  this  would  ren.iire  major  effort  to  save 
(100  sandbaggers  +  equipment).  Topping  was  at  least  6-8  inches  in  some  area 
with  back  of  levee  being  eroded.  FOC  indicated  they  would  see  if  they  could 
locate  sandbaggers. 

While  waiting  for  word  on  sandbaggers  (0730),  advised  of  break  at  Siguurdsen 
Decision  was  made  to  abandon  effort  at  Rainbow  Slough.  Eleven  members  of  Ai 
National  Guard  arrived  for  labor  assistance.  Showed  them  break  at  Siguurdse 
and  ended  shift. 


SUBJECT 


PERS0Nr-4EL : 


About  0S30,  reports  were  rece;  vet  about  overtopping  ot  tbe  !  e  vee  downstrearr^  o-f 
Harliss  -farm. 


Kennedy  on  scene  0840,  walked  the  levee.  Overtopriing  occurring  in  a  40'''  vart 
section,  about  6"  deep,  in  4  locations  about  1.50  -feet  long  and  3  other  20-40 
•feet  long.  Overtopping  occurring  also  upstreafn  of  Marl  i  ss  -^arm  in  a  35  f  oc'' 
sections.  One  row  o-f  bags  was  already  laid  by  locals. 

Skrinde  on  scene  0930  -  walked  to  scene  on  levee.  We  ordered  2  trurls  of  -rand 
and  baggers. 

Bangham  on  scene  0950  -  walked  upstream  and  downstrearf  overtoppings  by  f-'a'-’ic- 
farm.  Overtopping  also  occurring  downstream  of  bridge  by  tdarliss  farm  in  a  33 
foot  section,  6"  deep. 

Berg  on  scene  1015  -  Berg  arid  Bangbam  bags  i  ng  firjr  upstream  at 
began  at  1030.  Sand  appeared  1045,  ac  d.ld  about  6  vrl  unteers. 
operation  beg-an  at  "batch's  Pad",  gravel  placed  in  '*999  flood. 

Placed  single  layers  of  b.-^gs  at  first,  upstream  breab;  downstream  of  Par’ iss'. 
Bags  were  del  i  vei-ed  by  a  S’r:al  1  t-^a-  ypr  a’ ong  top  of  di  be  and  l  iy  Hovander's 
tractor.  Two  Corps  peDple,  1  vo; untee-  placed. 


Harliss  se-tin. 
Baggi ng 


Hovander's  large  S-wbeeled 
to  second  break,  150'  long, 
erosion.  This  eritire  secti 
plants  helping  to  slow  dow-- 


t'^actpr.  t  rave--  ■■.■>■  nn  tbi,-  ■^3C''ds  r'.=  1ivp'-ed  sardbaC' 

1  1/4'  deer.  Backside  of  dike  showing  serious 
c-i  o-r  d' ke  war  ws.Tl  bui  ^  t  i-O  th  grass  and  berry 
c-osion  -  2  Corps  baggers,  2  volunteers. 


1200  -  Most  serious  over  topping,  1  1/4'  des'i.  Th-' s  occurred  toward  middle 
section  between  Harliss  farm  end  bridge.  Twc  Ccrps;  employees,  1  volunteer  and 
the  8-wheeled  tractcc  laid  two  rows  of  tags  tr  divert  flow  a'^Dunri  section  w-t*-! 
worst  erosion  and  hict.sst  flow.  We  later  reinforced  the  bottom  layer  of  bars 
witii  a  second  row.  Som'S  =a-:.-ba''r  wc^e  delivered  bv  a  sma' i  bobcat  crc'c.i  no  frcn^ 
the  Slater  Road  Bridge. 

1300  -  Berg,  Skrin.de,  kennedy  leave.  Twe’ ve  vclunte-rs  at  high  point. 

Serious  lack  of  commun i cat i on  tie  to  base  and  no  transpor tat i on  left  for 
Bangham.  No  access  to  order  bags  and  sandhagge'-c: .  (Bags  being  supplied  by 
Hovander's  farm,  primarily).  Placed  1  row  of  bags  alc^ng  entire  section  of 
levee  between  Harliss  farm  and  second  gate  before  bridge.  Reinforced  hervy 
flow  areas  with  second  layers  of  bags  and  tried  to  contrcl  general  overtopping 
along  section. 

Area  at  center  between  Harliss  and  bridge  eroded  heavily  from  both  sides, 
likely  break  area  if  continued  rile  in  water  level. 


1500  -  Berg  arrives  at  bridge.  Discussed  situation  and  split  group  of  5-8 
volunteers  along  levee  and  downstream  of  bridge  to  control  overtopping  in  bet' 
locations.  Lack  of  bags  and  sand. 


1600  - 
center 
bogged 


950  top 
section 
down  in 


loade-  arrives  at  Harliss'.  Machine  is  too  heavy  to  work  = 
of  levee.  He  couldn't  drive  through  fields  withoi't  gettir.g 
water/mud.  Released  him  from  this  job  (1640). 


Continued  operation  with  bobcat  alone,  6  vol  untec  ,  1  no;-p=  personnel, 
Harliss  brings  in  his  other  tractor  -  1700. 

Area  downstreac;  o-f  bridge  is  no  longer  overtopping.  River  has  dropped  V  b> 
1730.  Brea^^out  possibility  questioned.  Returned  workers  to  maintain  Harii=^ 
levee  overtopping,  Freehoard  is  maintained  at  ■ /2"  -  4". 

Volunteer  team  -functioning  well.  Harliss  tractoi-  and  bobcat  remain  tc  assist 
team.  At  1800  Corps  personne’  leaves  site  to  go  to  Rainbow  Slough.  Lev- a  w - 
holding  up  all  right. 

This  e-f-fort  was  helped  very  much  by  the  levee  condition  and  machinery  w' :i  s'-- 
delivered  sandbags.  It  was  greatly  harripered  by  a  lack  o-f  coordi  nat  i  on 
(communication)  with  base,  transportati  on  and  sand  delivery.  Thirty  to  -forty 
volunteers  with  Corps  direction  could  have  -finished  it  up  in  2  hours. 

SUBJECT:  ACTIVITY  RFP'GRT  -  NnnkSiOk;-  FLOOD  FIGHT 

PERSONKEL;  WAYNE  KL'TCH 


At  1100-1300,  inspected  work  area  at  Churl- anut.  Drive  (Nile  It).  New  36" 
culvert  had  been  installed  above  Chuckanjt  Drive  ear’  /  this  morning.  Existinr. 
culvert  which  drainad  ar  behind  railroad  cr  f  d  c  was  pi  u.qcec!  causing  30'-'-  des,; 
"lake"  to  -form.  Concern  over  stability  o-f  embankment  lead  to  decision  to  try 
tc  drai  n  lake  rather  thar,  stor  -flcr.-'j  fy  building  l'p  emi-.a-'’  memt .  Flow  had 
caused  erosion  on  downhill  ride  o-f  Chucl  anut  Drive.  -  2  phone?  cable  conduits,  1 
•fiber  optic  cable  w&'e-  enpeoed.  A  large  (10'  a  6'  dee-o  sinkhole  had  -fn-^med 
on  the  U.S,  side  c-f  Chuck;anut.  sometime  pri-.!-  to  the-  arrival  o-f  COE  personnel. 
The  sinkhole  indicates  p“c7ahle'  piping  o-f  nu' 'i  a’  ■fro-T'  the-  road  embankment  — 
possibly  along  the-  culvert  th“-ough  the  road  emibankment . 

Met  with  rep-esentati  ves  c-f  co. -.nty  (r.r-n  P-i  tc  c-or  al  d  ,  Na-lin  Hansen),  State 
Highway  Dept,  and  varic'us  Inca’  a^.^thor  i  t  i  en  at  ccju'-ty  EDC  reccirdinc  situation 
at  Chuckanut  Drive  (1300—1400).  Decision  wa;  mady  tc  r'-nceed  immediately  wi',' 
work  to  reduce  water  level. 

Returned  to  Chuckanut  Drive  work  site  at  1^00  wit^  cn,.-nty  engineer  Marlin 
Hansen.  Inspection  o-^  backside  c-f  emb'-^nkment  indicated  that  it  was  in  good 
condition  (no  visible  piping  or  seepage .  New  36"  cu-Ive-^t  wan  unsupported  fo- 
5'  at  downstream  end,  due  to  e-osion  from  pipe  uutlet.  Installed  cable  sling 
■for  temporary  support.  Lake  level  was  decreasing  at  1/2"  per  hour.  Appen'-er' 
to  be  no  immenent  threat  (residences  had  been  advised  to  evacuate  ea-lier)  ard 
condition  stable  so  decided  to  station  observers  and  pj-^oceed  with  repair  in 

^  f  ^  ^  ^  ^  ^  ^  ^  ^  a.  _ 


Returned  to  base  station  at  1800-2400 
D.O.  with  pumps  -for  work  in  a.m. 


Arranged  to  meet  with  personnel  -frcfr- 


CENPS-EN-PU-ES 


19  MARCH  1991 


MEMORANDUM  THRU  Executive  O-f-fice 
For  Chie-f,  Operations  Division 

Subject:  Flood-fight  Report,  Skagit  River  Basin 


1.  Flood  headquarters 
Bayview  Airport  at  1800 
o-f  Skagit  County  Flood 
■following  Corps  of  Engi 
f i ght : 

Ernie  Sabo 
Mark  Oh 1st ram 
Patty  Cardinal 
Jim  Smith 
Monte  Kaiser 
Ken  Sanderguard 
Rick  Eckerlin 
Ben  Lazo 
Gene  Brown 
Joe  Vasey 


were  established  at  the  Skagit  County 
hours  on  9  November  1990  per  the  request 
Engineer  Don  Nelson  for  assistance.  The 
neers  personnel  were  involved  in  the  flood 

Flood  Engineer 
Asst.  Flood  Engineer 
Intelligence  Officer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Technical  Adviser 


2.  The  peak  high  water,  at  the  Mount  Vernon  gage  was  reached  at 
1200  hours  on  11  November.  The  stage,  35.20  ft.,  was  7  feet  over 
flood  stage  with  an  approximate  reoccurrence  interval  of  twenty- 
five  years. 

The  following  is  a  brief  description  of  significant  events  which 
occurred . 


9  November  1990 


Base  station  was  in  operation 
Between  the  hours  of  2100  and 
system  was  completed,  finding 


by  1900  hours. 

2300  a  reconnai seance  of 
no  significant  problems. 


the  levee 


10  November  1990 


Several  problem  areas  had  developed  by  0700  hours: 

-Nookachamps  and  Dike  District  #20  were  taking  water,  sand  bag 
operation  had  begun  on  Francis  road. 

-Samish  river  basin,  water  over  many  roads  and  inundating  several 
homes. 

-By  1000  hours,  residents  of  Cape  Horn  and  Thunderbird  Lane  were 
being  evacuated.  Back-water  from  Jones  and  Alder  Creeks  were 
flowing  over  parts  of  SR  20. 


■•JciS 


-The  city  a-f  Hamilton  -vas  inundated  -from  - 1  ood  waters  o-f  se'-eral 
creeks  in  area  as  well  as  the  Skagit  R^ver. 

-Dn  Fir  Island  sandbag  operations  tor  sevei^al  areas  were  plrsnned. 
-Potential  problems  also  reported  on  the  South  Fork  Moorage  and 
Fisher  Slough. 

-In  Dike  District  #9  a  low  level  protection  levee  had  been  over 
topped,  water  now  backed  up  against  Dodge  Valley  road.  Berm  and 
sandbagging  taking  place. 

-Dike  District  #17,  at  big  bene  area,  reported  problems  o-f  a 
blocked  culvert,  which  drained  interior  area. 

-Revetment  in  downtown  Mt.  Vernon  was  overtopped.  City  and 
County  were  -"aising  sandbags  to  3-ft.  to  protect  city  center. 


The  Concrete  gage  crested  at  1300  hours  at  38.2  -ft,  yet  remained 
at  that  l  evel  -f  or  appro::  i  miatel  y  -ten-  hours.  The  Concrete  gage 
tyoically  peai;s  about  a  12  hours  prior  to  the  Mt.  Vernon  gage. 


It  Movember  1990 

-Levee  break:  reported  at  Coe'erham  Island,  several  channels  were 
being  cut  across  island,  a  RR  ballast  was  washed  out  on  the  north 
end . 

-In  Dite  District  #1  a  berm  was  built  across  the  state  highway  to 
prevent  water  -from  entering  West  Mt.  Vernon.  At  the  crest,  at 
least  2-ft.  of  water  was  up  against  the  berm. 

-Another  problem  area  was  at  District  Line  Road  and  SR  20.  Flood 
fighting  was  taking  place  at  RR  tracks,  but  work  was  overtopped 
by  090<j.  Furt::er  work  had  been  started  on  SR  20  (at  0500)  to 
build  a  berm  on  eastbound  lane  to  prevent  flood  waters  from 
entering  Burlington. 

-Several  areas  in  Dike  District  #17  had  been  ring  diked,  seepage 
from  river  and  interior  drainage  were  causing  problems.  The 
water  treatment  plant  had  been  sandbagged  and  was  not  reporting 
any  problems. 

-Sand  bagging  operations  on  Fir  Island  continued,  there  was  a 
small  levee  b*"eak  one  m.ile  upstream  of  N.  Fork  Bridge. 

Qvertoppi-ng  was  reported  at  several  locations  some  areas  were 
evacuated . 

-Major  levee  braak  occurred  at  the  north  end  of  “ir  Island  near 
Dry  Slough  at  appro;; i matel  y  1400  hCwirs.  The  Mt .  Vernon  gage  had 
crested  four  hours  earlier  and  was  now  at  35. <15  ft.  Within 
minutes,  the  break  had  reached  an  appro;,  i  mate  length  of  200  feet, 
■^he  entire  area  was  evacuated.  Water  f'^om  the  breech  would 
inundate  all  of  Fir  Island. 


12  November  1990 


By  2200  hours  on  11  November  the  -stage  at  the  Mt.  Vernon  gage  was 
dropping  aoprc;;  i  matel  y  h.3  -^t/hr.  However  ,  close  nonitc-inc  of 
all  districts  remained  necessary  dui?  to  heavy  saturation  of 
levees.  Nc^th  Fork  levees  were  having  the  most  serious  problems 
with  erosion  on  the  landward  (Fir  Island)  -side. 


Emergency  repair  operations  -for  levee  breaks  on  Fir  Island  and 
Cockerham  were  underway  at  this  time. 


13  November  1990 


The  Mt.  Vernon  gage  dropped  below  -flood  stage  at  2100. 


A  copy  o-f  the  gage  readings  at  Concrete  and  Mt.  Vernon  are 
enclosed,  as  are  all  flood  fight  reports. 


Concrete  Gaoe  Readino! 


Time 

11/9 

11/10 

11/11 

11/12 

0100 

- 

35.6 

37.48 

30.66 

0200 

— 

36.0 

36 . 83 

30.  65 

0300 

- 

36.  5 

36 .  46 

30.61 

0400 

— 

36.9 

35.34 

30 . 44 

0500 

- 

37.  1 

34 . 86 

30.34 

0600 

— 

37.5 

34.51 

30.29 

0700 

- 

37.7 

34.  10 

30.  23 

0800 

- 

38.0 

33.66 

30.  0 

0900 

23.2 

38.  1 

33.28 

29,9 

1000 

24.2 

38.  1 

32.80 

29.84 

1 100 

38.  15 

‘T'n 

29.63 

1200 

26.5 

38.  15 

32.  18 

29.5 

1 300 

29.  4 

38.  2 

31;  a  ■ 

29.  42 

1 400 

29.6 

38.  16 

31.54 

29,3 

1500 

30.  1 

38.  15 

31.64 

1600 

30 . 9 

38.  15 

31.64 

1700 

3  •  1  ^ 

31.52 

1800 

31.9 

38.16 

31.24 

1900 

32.  5 

38 . 05 

1  •  22 

28.77 

2000 

33.  2 

38 . 05 

31.0 

2100 

3o  ■  6 

•JS  a  06 

30.9 

* 

2200 

34.  1 

38 ,  07 

•  7 

2300 

34.6 

38 . 07 

30.7 

2400 

35.  1 

38.04 

30.6 

Mt.  Ver 
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Readi nas 
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27.  1 
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0200 
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27.5 
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32.  4 
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- 
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- 
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- 
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- 
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35.  17 

31.22 

09  CO 

16.8 
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31.01 

1 000 

- 
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30 . 84 

1 1 00 
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30.  68 
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20.0 
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35.20 

30.47 

1 300 

20.7 

31 . 03 

35.  15 

30.34 

1  400 

21.3 

31,50 

35.05 

30.  18 

1 500 

22 .  0 

31.97 

34.83 

1600 

'^2  5 

32.  15 

34.77 

... 

1700 

23  •  S 

32.81 

34.77 

1800 

23.  7 

33.  18 

34.77 

1900 

24.2 

33.57 

34.61 

29.5 

2000 

24.7 

33.  91 

34.3 

2100 

25.  3 

34.3 

34.  1 

2200 

25.8 

34.52 

33.8 

.. 

2300 

26.  2 

34.51 

2400 

26.  7 

34.  51 

o  .'  •  ^ 
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CENPS-EN-DB-CD 


4  December  1990 


MEMORANDUM  THRU  Chief,  Operations  Division 
FOR  Chief,  Emergency  Management  Branch 


SUBJECT:  Flood  Fight, 
Washington 


lohomish  River  Basin, 


1.  A  weather  system  from  Hawaii  brought  rain,^  wind  and  warm 
weather  to  Western  Washington  causing  area  rivers  to  flood.  At 
0930  on  9  November  1990,  the  U.S.  Weather  Service  predicted  that 
the  Snohomish  River,  at  Snohomish,  would  crest  at  32.0  feet,  5  feet 
above  flood  stage,  by  0800  on  10  November  1990.  With  this 
information,  a  reconnaissance  operation  was  initiated  at  1030. 
The  following  personnel  was  dispatched  to  the  Snohomish  River: 


Don  Thompson 
Ginny  Dierich 
Noel  Gilbrough 
Norm  Skjelbreia 


Assistant  Flood  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 


Reconnaissance  was  initiated  at  1300. 


2.  The  following  reconnaissance  activities  were  conducted  the 
evening  of  9  November  1990: 

a.  In  Sultan,  flood  water  was  observed  up  to  the  feed  store 
at  approximately  1600,  and  up  to  3rd  Street  at  approximately  2200. 
The  Skykomish  River  at  Index  was  to  the  elevation  of  Avenue  "A", 
with  a  staff  gauge  reading  of  3.5  feet  above  flood  stage. 

b.  The  Stilliguamish  from  Stanwood  to  Oso  was  observed. 

c.  Russ  McCutchen  (Flood  Engineer)  and  Steve  Erland 
(Assistant  Sector  Engineer)  were  dispatched  to  the  Snohomish  River 
the  evening  of  9  November  1990. 

3.  The  following  events  occurred  on  10  November  1990: 

a.  The  dike  at  the  Snohomish  sewage  lagoon  near  Highway  9 
began  overtopping  at  0740. 

b.  Stanwood  sounded  siren  to  alert  flood  fighters  at  0820. 

At  1125  water  from  the  Stlllaguamish  River  is  reported  in  the  town. 
Bridge  over  Irvine  Slough  was  reported  out  at  .  Sand  dike 

was  built  under  Highway  532  and  in  to%m  and  kept  major  flooding  out 
of  town.  Approximately  6500  sand  bags  and  200  volunteers  assisted 
in  the  flood  fighting  effort. 

c.  At  approximately  0500  the  gauge  reading  at  Index  was  4.0 
feet  above  flood  stage.  The  sector  engineer  recommended  placing 


CENPS-EN-DB-CD 

SUBJECT:  Flood  Fight,  9-16  November  1990,  Snohomish  River  Basin, 
Washington 


a  ring  dike  around  a  group  of  boils.  While  placing  the  sandbags, 
additional  bolls  appeared  outside  of  the  dike.  The  ring  dike  was 
enlarge  to  incorporate  the  additional  boils,  but  additional  boils 
began  to  appear  outside  this  enlarge  ring  dike.  The  determination 
was  made  to  discontinue  sand  bagging.  The  gauge  reading  at  Index 
began  dropping  around  1000.  At  about  1600,  Index  reported  that  the 
river  level  had  dropped  and  the  boils  had  not  caused  additional 
problems. 


d.  Water  was  reported  near  overtopping  at  Highway  2  trestle 
on  Ebby  Island.  Locals  provided  sandbaggers  and  material.  Ring 
dikes  were  place  around  bolls  and  sandbags  were  placed  in  low  areas 
to  prevent  overtopping.  Sandbags  were  also  placed  at  Bob  Johnson's 
farm. 


e.  The  French  Creek  pump  plant  and  drainage  structure  were 
observed  at  1200.  Pumps  were  off  and  structures  were  in  good 
condition.  Water  began  overtopping  at  approximately  2100.  Access 
was  by  dump  truck  only.  No  breech  was  observed,  but  levee 
continued  to  be  overtopped. 

f.  The  following  personnel  was  dispatched  to  the  Snohomish 
River  Basin  on  10  November  1990: 


Henry  Birchard 
Jill  Gough 
Steva  Pierce 
Janet  Maxson 
Sandy  Thomas 


Assistant  Sector  Engineer 
Sector  Engineer 
Assistant  Sector  Engineer 
Contracting  Specialist 
Contracting  Specialist 


4.  The  following  events  occurred  on  11  November  1990: 


a.  The  road  access  to  the  French  Creek  pump  plant  off  of 
Tresti  Road  was  reported  to  be  washed  out  along  with  a  low  portion 
of  the  Old  Snohomish  Highway.  Access  to  the  downstream  side  of  the 
drainage  structure  was  Impassible  due  to  erosion  along  new  drain 
tiles  in  the  field  of  the  Darlington's  farm  ^ich  caused  the  access 
road  to  the  farm  to  washout.  Access  into  the  area  was  limited  to 
trucks  with  high  suspensions. 

b.  In  the  vicinity  of  Highway  2  bridge  and  Ebby  Slough, 
overtopping  of  the  levee  began  at  1030.  At  1200,  a  breech  in  the 
levee  occurred  500  feet  downstream  of  Highway  2  bridge  on  the  Ebby 
Slough  side  of  the  Island.  The  breech  was  approximately  100  feet 
wide  and  5  feet  deep.  A  total  of  2500  sandbags,  14  county  dump 
trucks,  and  45-50  volunteers,  including  those  from  the  diking 
district.  Lake  Stevens  and  Snohomish  fire  fighters,  and  men  and 
women  from  Indian  Ridge  Correctional  Facility. 


CEHPS-EN-DB-CD 

SUBJECT:  Flood  Fight,  9-16  Noveaiber  1990,  Snohomish  River  Basin, 
Washington 


Construction  of  a  gravel  driving  surface  was  begun  at  1300.  As 
evening  approached  two  light  plants  were  rented  and  delivered  to 
the  site.  At  low  tide  at  1900,  people  and  equipment  concentrated 
on  fixing  the  breech.  At  2200,  the  sandbag  repair 
of  the  breech  was  completed.  Sandbaggers  continued  to  stockpile 
full  sandbags  until  2400. 

5.  The  following  events  occurred  on  12  November  1990: 

a.  At  the  request  of  Snohomish  County,  COE  began  efforts  to 
restore  access  to  homes  isolated  by  flood  damaged  roads. 

b.  The  Ebby  Island  levy  was  walked  from  the  eastside  of  the 
causeway  to  Jacklcnlfe  Bridge. 

c.  Continued  work  on  providing  access  to  the  breech 
downstream  of  the  causeway  and  to  the  low  spots  upstream  from  the 
causeway . 


d.  Started  filling  holes  in  Riverview  Road  in  District  13  at 
1700  using  10  dvunp  trucks,  and  one  450  dozer.  Filled  erosion  holes 
in  the  road  using  4  to  8  inch  spalls  to  provide  access  to  the  levee 
break  at  the  downstream  end  of  District  13.  Snohomish  county 
provided  the  material  and  a  grader  to  clean  logs  and  debris  off  the 
road.  Started  filling  the  break  at  2400. 

6.  The  following  events  occurred  on  13  November  1990: 

a.  Started  filling  break  in  Thomle  Road  at  1500  using  10  dump 
trucks,  one  D-6  dozer  and  one  compactor.  Snohomish  County 
furnished  the  material.  Two  additional  dximp  trucks  were  hired. 

b.  Work  continued  to  repair  break  in  District  13.  A 
vibratory  compactor  was  hired  to  assist  in  the  repair.  Pitrun 
material  placed  in  the  break  was  the  best  material  available  from 
Snohomish  County. 

7.  The  following  events  occurred  from  14  through  16  November  1990: 

a.  The  repair  work  on  the  break  was  completed  at 
approximately  ilOO  on  14  November.  Equipment  was  moved  upstream 
in  District  13  to  repair  sections  of  the  berm  along  Riverview  Road 
that  had  eroded  during  the  flood.  Work  in  District  13  was 
completed  on  16  November  1990  at  1200. 

c.  Laurie  Wilson  was  dispatched  to  Snohomish  River  to  assist 
with  administration  details  on  14  November  1990. 


CENPS-EN-DB-CD 

SUBJECT:  Flood  Fight,  9-16  Noveatber  1990,  Snohomish  River  Basin, 
Washington 


b.  The  Snohomish  base  station  was  closed  at  approximately 
1500  on  16  November  1990. 

8.  The  following  crests  were  observed: 


RIVER 

Shykomish  8  Goldbar 
Snoqualmie  §  Carnation 
Snohomish  #  Snohomish 


ZERO  DAMAGE 
15.0 
54.0 
25.0 


ACTUAL  CREST 

20.89  §  0300,  10  Nov  1990 
59.42  8  1200,  10  Nov  1990 


RUSSELL  K.  MCCUTCHEN 
Flood  Engineer 


Flood  Summary  Report  -  Nooksack,  Ska^t,  Snohomish  River  Basins 


November  1990  Events 


APPENDIX  B 

Flood  Fight  Reports,  21-26  November  Flood 


NOOKSACK  RIVER  BASIN  FLOOD  FIGHT  ACTIVITIES  24  -  30  NOV  1990 


MARIETTA 

Workad  Mith  Whatcom  County,  Mountain  Rescue,  and  volunteers  to  bee-f 
up  sandbag  levees  that  were  built  during  the  first  event.  A  large 
area  was  overtopped  during  the  first  event  and  there  was  a  break 
near  Country  Lane.  We  also  excavated  a  small  sump  area  and  put  in  a 
Criste  Fulli  pump.  Two  would  have  reduced  the  wacer  level  but  one 
maintained  the  level.  The  County  paid  for  this  operation. 

FERNDALE  AND  DIKING  DISTRICT  1 

The  main  event  was  the  failure  of  the  ring  dike  built  at  the 
Rayhorst  Road  break  by  the  County  with  technical  assistance  from 
the  Corps.  The  county  built  an  access  road  from  the  north  in  hopes 
that  they  would  be  able  to  prevent  failure  of  the  ring  dike.  The 
flood  engineer  supervised  an  operation  to  build  up  the  ring  dike  but 
access  to  the  center  of  the  rino  dike  was  impossible  due  to  the 
deep  excavation  on  the  landward'si de  which  made  conditions  unsafe 
for  personnel  and  equipment. 

The  flood  team  was  actively  involved  in  patrolling  the  levees 
and  supervising  sandbagging  operations  from  Ferndale  to  the  Rayhorst 
Road  break. 


DEMING  ROAD  RIVER  CHANNEL 

The  flood  team  headquarters  had  had  numerous  calls  from 
residents  in  the  Deming  Road  area  during  both  flood  events  but  was 
unable  to  provide  much  assistance  until  the  river  had  receded  some. 
The  problems  in  the  area  were  discussed  with  the  County  Engineer  and 
the  Assistant  Director  of  Public  Works  and  it  was  decided  that  a 
joint  effort  by  the  County  and  the  Corps  of  Engineers  to  close  off 
the  new  channel  that  had  cut  into  the  farmland  at  the  end  of  the 
Mariotta  Road  would  be  the  most  beneficial  alternative  of  several 
discussed. 

The  work  consisted  of  approximately  1500  feet  of  access  road  and 
about  1000  feet  of  temporary  levee.  The  road  was  constructed  of 
gravel  pit  run,  quarry  spalls,  and  geotechnical  fabric.  The  levee 
section  was  constructed  of  3  foot  minus  rock  and  existino  river 
gravels. 

The  county  provide  two  bulldozers,  lights,  a  roller — compactor, 
and  up  to  about  10  trucks.  The  Corps  hired  two  light  plants,  the 
remaining  trucks,  paid  for  material,  and  provide  project 
supervision.  This  operation  was  the  only  operation  in  wh^ch  the 
Government  hired  equipment  during  this  second  event.  The  work  began 
on  the  2Sth  and  was  completed  on  the  29th  at  a  cost  of  approximately 
*70,000.00. 

The  Soil  Conservation  Service  stepped  in  at  the  completion  of 
the  Corps  work  to  continue  the  bank  protection  effort  with  a  *1 
million  dollar  contract  which  consisted  of  rock  bank  protection  both 
upsteam  and  downstream  of  the  Corps  project.  7  believe  that  the 
Corps  effort  led  to  a  substantial  benefit  to  the  County  in  this 
area. 

CHUCKM<IUT  DRIVE 

The  water  level  behind  the  chuckanut  trail  embankment  had  again 
risen  to  its  previous  level  but  the  county  had  three  pumps  running 
and  was  able  to  reduce  the  water  level  after  the  rains  subsided. 

The  Corps  continued  to  do  spot  inspections  and  to  provide  technical 
assistance  until  the  situation  was  no  longer  a  safety  hazard. 


CEMPS-EN-PL-ES 


19  March  1991 


MEMORANDUM  THRU  Executive  Office 
For  Chief,  Operations  Division 

Subject:  Floodfight  Report.  Skagit  River  Basin 

22-26  November  1990 


Work  on  an  emergency  temporary  closure  at  the  Fir  Island  levee 
break  began  on  13  November  1990;  the  operation  continued  (24 
hrs/day)  thru  22  November.  The  height  of  the  closure  at  that 
time  was  approximately  25  ft.  Due  to  forecasts  for  the  Skagit 
River  to  again  reach  flood  stage,  Skagit  County  officials 
requested  assistance  from  Corps  flood  fight  personnel. 

Personnel  involved  in  the  flood  fight  are  as  follows: 


Ernie  Sabo 
Mark  Ohlstrom 
Patty  Cardinal 
Jim  Smith 
Monte  Kaiser 
Ken  Sanderguard 
Rick  Eckerlin 
Ben  Lazo 
Gene  Brown 
Joe  Vasey 
Eric  Winters 
Jack  Kennedy 
Steve  Hansen 
Rick  Moshier 
Dave  Moses 
Jerome  Simpson 
Mark  Dasso 
John  Todd 


Flood  Engineer 
Asst.  Flood  Engineer 
Intel .  Off icer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Technical  Adviser 
Equipment  Specialist 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Portland  District 
Portland  District 
Portland  District 
Portland  District 


The  following  is  a  brief  description  of  significant  events  which 
occurred . 

22  November  1990 

A  reconnalacance  team  assisted  in  further  raising  the  Fir  Island 
closure.  Repairs  were  also  started  at  the  Cockerham  Island  levee 
break . 


23  November  1990 


Work  continued  on  Fir  Island,  the  job  at  Cockerham  was  stopped  at 
1600  hours  due  to  rapidly  rising  water. 


GAGE  READINGS;  CONCRETE  AND  MT .  VERNON 


Time 


22  November 


23  Novermber 


24  November 


Con  /  MtV 


Con  /  MtV 


Con  /  MtV 


0100 

22 

30 

19 

71 

27 

24 

25 

62 

33 

90 

28 

80 

0200 

22 

.36 

19 

.76 

27 

.40 

25 

84 

34 

60 

28 

90 

0300 

22 

41 

19 

81 

27 

62 

25 

95 

35 

30 

29 

20 

0400 

22 

64 

19 

87 

27 

98 

26 

14 

35 

07 

29 

30 

0500 

22 

82 

19 

94 

28 
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26 

30 

36 

60 

'  29 

50 

0600 

23 

10 

20 

02 

28 

28 

26 

45 

36 

82 

29 

78 

0700 

23 

49 

20 

14 

28 

52 

26 

59 

0800 

23 

85 

20 

32 

28 

50 

26 

79 

37 

71 

30 

49 

0900 

24 

24 

20 

52 

28 

42 

26 

95 

38 

00 

30 

81 

1000 

25 

01 

20 

84 

28 

50 

27 

10 

38 

10 

31 

12 

1100 

25 

47 

21 

16 

28 

33 

27 

24 

38 

12 

31 

64 

1200 

25 

78 

21 

51 

28 

28 

27 

37 

38 

72 

32 

02 

1300 

26 

08 

21 

91 

28 

24 

27 

51 

39 

19 

32 

36 

1400 

26 

45 

22 

31 

27 

56 

27 

62 

39 

32 

32 

66 

1500 

26 

41 

22 

68 

27 

80 

27 

76 

39 

49 

33 

06 

1600 

26 

42 

23 

08 

27 

96 

27 

85 

39 

36 

33 

34 

1700 

26 

49 

23 

40 

28 

26 

28 

00 

39 

60 

33 

62 

1800 

26 

44 

23 

79 

28 

54 

28 

06 

39 

73 

34 

18 

1900 

26 

35 

24 

17 

29 

02 

28. 

16 

•  39 

79 

34 

16 

2000 

26 

28 

24 

41 

29 

50 

28. 

2b 

39 

80 

34 

20 

2100 

26 

38 

24 

69 

30. 

50 

28. 

30 

39. 

53 

34. 

20 

2200 

26. 

66 

24. 

94 

31. 

60 

28. 

40 

39. 

60 

34. 

20 

2300 

26. 

86 

25. 

19 

32. 

60 

28 

60 

39 

53 

34 

26 

2400 

27 

06 

25. 

35 

33. 

40 

28. 

70 

39 

33 

34 

28 

*The  crest  at  the  Concrete  gage  was 
39.89ft.  at  1900  hours  on  24  November. 


later  determined  to  be 


24  Kovember  1990 


Temporary  structure  at  Fir  Island  started  to  overtop  at  1000 
hours,  and  was  completely  cut  through  by  1100  hours. 

Efforts  were  concentrated  In  problem  areas  that  arose  in  previous 
flood  event: 

-In  Sector  E;  County  and  dike  personnel  were  again  building  a 
berm  across  SR20  at  District  Line  Road. 

-Dike  District  1,  a  berm  was  constructed  at  entrance  to  West  Mt . 
Vernon. The  Fir  Island  side  of  levees  along  North  Fork  had  severe 
erosion  problems  and  were  being  moni tored . 

-Sandbagging  and  dumping  operation  was  taking  place  along  Skagit 
City  Road.  Water  overtopping  road  near  the  South  Fork  bridge. 
-Hill  Ditch  area;  overtopping  of  levee  and  slope  failure  observed 
at  Johnson  Road.  Sandbagging  and  dumping  operation  of 
approximately  200  ft.  prevented  further  damage  and  overtopping. 


25  November  1990 

Although  gage  readings  turned  out  to  be  higher  during  this  second 
flood  event,  many  sectors  reported  water  levels  up  to  two  feet 
lower  during  peak.  This  was  attributed  in  part  to  the  levee 
break  at  Fir  Island,  and  also  to  lower  tides.  Problems  with  both 
the  Concrete  gage  and  the  Mt .  Vernon  gage  prevented  getting 
accurate  readings. 

-At  0400  hours  Burlington  was  being  evacuated  due  to  overtopping 
of  the  structure  along  Lafayette  and  District  Line  Road  at  SR20 . 
-Emergency  repair  work  at  Johnson  road  was  completed  by  0500 
hours . 

-Operation  along  Skagit  City  Road  was  essentially  completed  by 
0730. 

-Areas  in  Dike  District  17  (big  bend)  were  being  closely  watched 
and  seemed  to  be  stabilized. 


26  November  1990 

Both  gages  were  dropping  rapidly,  by  1200  hours  visual  readings 
were  showed  Concrete  at  26.00  ft.  and  Mt .  Vernon  at  28.90  ft. 
Flood  fight  personnel  spent  the  day  surveying  damaged  areas. 


GAGE  READINGS:  CONCRETE  AND  MT.  VERNON  GAGES 


25  November  26  November 


Time 

Con  / 

MtV 

Con  / 

MtV 

0100 

38.96 

34.30 

27.91 

33.60 

0200 

38.96 

34.32 

27.57 

~  33*.  40 

0300 

38 . 29 

34.32 

27.28 

33.00 

0400 

37 . 95 

34.34 

27. 17 

32.60 

0500 

37.58 

34.34 

26.97 

32 . 30 

0600 

36.71 

34.34 

26.89 

32.00 

0700 

36  .  13 

34.34 

26.63 

31 .60 

oaoo 

35 . 43 

34.33 

26.57 

30 . 70 

0900 

34 . 74 

34.34 

26.41 

30.60 

1000 

34.11 

34.34 

26.20 

30.20 

1  100 

33.25 

34.34 

26.11 

- 

1200 

32.73 

35.20 

26.00 

29.60 

1300 

- 

35.25 

- 

- 

1400 

31.69 

35.23 

25.80 

28.90 

1500 

31.33 

38.05 

- 

- 

1600 

30.85 

- 

25.70 

28.20 

1700 

30.43 

- 

1600 

30.17 

34.70 

1900 

29.53 

- 

2000 

29.40 

34.20 

2100 

29.07 

- 

2200 

28.75 

34.30 

2300 

28,47 

34.10 

2400 

28,05 

33.90 

Problems  with  the  Mt .  Vernon  gage  prevented  accurate  readings 
throughout  the  flood  event.  The  actual  crest  occurred  at  1200 
hours  on  25  November,  at  a  stage  of  37,37. 


CENPS-EN-DB-CD 


4  December  1990 


MEMORANDUM  THRU  Chief,  Operations  Division 


FOR  Chief,  Emergency  Management  Branch 


SUBJECT;  Flood  Fight, 
Basin,  Washington 


Snohomish  River 


1.  A  weather  system  brought  in  warmer  weather,  wind  and  lots  of 
rain  to  western  Washington  causing  area  rivers  to  flood.  Snow  that 
had  accumulated  in  the  mountains  from  the  flood  two  weeks  before 
melted  creating  additional  flooding.  At  0630  on  24  November  1990, 
the  U.S.  Weather  Service  predicted  that  the  Snohomish  River  at 
Snohomish  would  crest  at  33.0  feet,  6  feet  above  flood  stage,  by 
midnight  24  November  1990.  With  this  information  and  the  request 
of  Snohomish  County,  personnel  was  dispatched  to  the  Snohomish 
River  at  0800  to  begin  flood  fighting  efforts.  The  following 
personnel  reported  to  the  Snohomish  River  base  station: 


Russ  McCutchen 
Don  Thompson 
Olton  Swanson 
William  Hirano 
Janet  Maxson 
Glnny  Dierich 
Noel  Gilbrough 
Jill  Gough 
Norman  Skjelbreia 
Steve  Erl and 
Henry  Birchard 
Hiroshi  Eto 
Larry  Ems 
Peter  Back 
Grace  Pitcher 


Flood  Engineer 
Assistant  Flood  Engineer 
Intelligence  Officer 
Assistant  Intelligence  Officer 
Contracting  Specialist 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Sector  Engineer 
Assistant  Sector  Engineer 
Assistant  Sector  Engineer 
Asst.  Sector  Engineer/Naterials 
Assistant  Sector  Engineer 
Assistant  Sector  Engineer 
Administration 


Flood  fighting  efforts  began  at  1000. 


2.  The  following  activities  were  conducted  on  24  November  1990: 

a.  The  Skykomish  River  at  Index  was  reported  to  have  crested 
at  approximately  0300  with  a  gauge  reading  of  4.5.  By  1030,  the 
river  had  dropped  2  feet  from  the  crest.  Five  hundred  sandbags 
were  delivered  to  city  hall. 

b.  Highway  2  at  Sultan  had  1  foot  of  water  over  the  road. 
In  town  many  roads  had  2  plus  feet  of  water  over  them.  Businesses 
and  homes  sandbagged  doors.  One  thousand  sandbags  were  delivered 
to  Sultan  City  Hall,  temporary  base  of  the  local  flood  fighting 
effort.  The  Fire  Station  which  is  normally  where  flood  fighting 
efforts  are  based  was  in  accessible. 
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SUBJECT:  Flood  Fight,  24-30  November  1990,  Snohomish  River  Basin, 
Washington 


c.  The  French  Creek  pump  plant  and  drainage  structure  were 
observed  at  1200.  Pumps  were  off  and  the  structures  were  in  good 
condition.  Temporary  flood  fighting  efforts  had  been  done  between 
of  the  drainage  structure  and  the  Darlington's  farm  to  prevent 
further  erosion  caused  by  the  flood  two  weeks  prior.  Local  farmers 
and  residents  continued  through  out  the  morning  and  early  afternoon 
to  evacuate  livestock.  Two  farms  chose  not  to  evacuate  livestock, 
but  instead  chose  to  place  livestock'  on  mounds  on  their  property 
which  are  higher  than  the  levee.  Five  hundred  sandbags  and  one 
load  of  sand  was  delivered  to  French  Creek. 

d.  At  0900  approximately  5000  sandbags  were  delivered  to 
Stanwood.  The  Stanwood  volunteer  fire  department  had  a  flood  fight 
well  underway  by  this  time.  The  two  major  areas  of  concern  were 
under  the  Highway  532  bridge  where  they  used  approximately  200 
cubic  yards  of  pitrun  and  2000  sandbags  across  the  road  and 
railroad  tracks.  The  pitrun  material  worked  better  than  the  sand 
dikes  they  used  during  the  flood  two  weeks  prior.  The  only  problem 
with  the  pitrun  was  trying  to  bond  the  material  to  existing  high 
ground,  but  striping  the  high  ground  of  blackberry  vines  allowed 
for  bonding  of  materials. 

The  other  area  that  was  flood  fought  was  the  low  area  of  Highway 
532,  adjacent  to  the  town.  The  dike  that  was  placed  two  weeks  ago 
during  the  flood  was  still  there,  so  efforts  concentrated  on 
reinforcing  the  dike  with  pitrun  and  material  that  was  excavated 
from  the  outside  of  the  dike.  The  dike  was  also  extended  with 
sandbags . 

The  major  advantage  of  this  flood  fight  was  that  flood  fighting 
efforts  started  about  4  hours  earlier  than  the  flood  two  weeks 
prior.  The  river  crested  about  1600  and  stayed  up  most  of  the 
night.  The  flood  fight  was  terminated  about  1900,  but  fire 
fighters  continued  to  patrol  the  levees  throughout  the  night. 

A  class  on  proper  sandbagging  technique  would  be  of  great  benefit 
to  the  locals.  Contact  was  made  with  Stanwood 's  mayor.  Bob  Larson 
about  the  possibility  of  a  Section  205  Flood  Control  Study. 

e.  Corps  personnel  began  directing  sandbagging  efforts  on 
Ebey  Island  at  1300  with  10  people.  At  1450,  the  county's 
amphibious  tracked  vehicle  arrived  at  Ebey  Island  to  assist  in  the 
flood  fighting  effort.  An  additional  40  people  from  Indian  Ridge 
Correctional  Facility  arrived  at  1600.  An  additional  30 
sandbaggers  were  requested  from  and  provided  by  Snohomish  County 
Emergency  Services.  Additional  volunteers  showed  up  at  the  base 
station  and  were  directed  to  Ebey  Island.  At  2000,  the  levees 
along  Ebey  Island  were  reported  breached.  The  largest  breach  was 
located  10,000  feet  downstream  of  Jackknife  bridge  and 
approximately  250  feet  long.  Two  other  breaches  located  1,000 
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feet  and  600  feet  downstream  of  JackJcnife  bridge  were  80  ftet 
long  and  60  feet  long,  respectively.  Sandbagging  efforts 
continued  at  two  locations,  in  the  vicinity  of  the  Highway  2 
trestle  on  the  Ebey  Slough  side  of  the  island  and  near  Bob 
Johnson's  farm,  until  2400  at  one  location.  The  second  operation 
continued  until  approximately  0130  on  25  November.  Personnel  and 
equipment  had  to  evacuate  the  island. 

-  -  ^ 

f.  Hanson's  dike  in  Monroe  was  reported  breached  at  1400 f*'  The 
breach  is  approximately  780  feet  long. 

3.  The  following  activities  occurred  on  the  25  November  1990: 

a.  A  review  of  post  flooding  conditions  along  the  Skykomish 
revealed  that  the  water  level  in  Sultan  had  dropped  considerably 
from  the  previous  day.  No  water  was  over  Hwy  2  in  Sultan  and  most 
streets  in  town  were  passible.  At  Index,  the  water  was  below  flood 
stage.  Some  damage  was  observed  just  downstream  of  the  railroad 
bridge  along  the  riprap  placed  by  the  COE  where  it  ties  to  the  old 
riprap.  An  additional  5  foot  area  was  also  observed  to  have  some 
minor  damage. 

b.  A  review  of  post  flood  conditions  along  the  Stilliguamlsh 
River  and  contributing  tributaries  was  conducted.  At  stanwood,  the 
water  level  had  dropped  4  inches  since  the  night  before.  Levees 
were  Inspected  and  contact  made  with  Mayor  Larson  and  the  assistant 
fire  chief.  At  Darrington  contact  was  made  with  Fire  Chief  Jerry 
Booker  and  Snohomish  County  bridge  engineer  Dick  Sass.  Several 
levees  and  roads  as  well  as  two  bridges  were  inspected  along  the 
north  fork  of  the  Stilliguamlsh  and  the  Sauk  River.  Mr.  Sass 
accompanied  COE  personnel  as  they  continued  to  inspect  levees  and 
a  washed  out  bridge  downstream  to  Oso.  Two  bridges  might  qualify 
for  a  Section  14  are  the  bridge  just  out  of  Darrington  and  another 
just  do%mstream  of  the  confluence  of  the  Sauk  and  Suiattle  Rivers. 
In  both  cases  the  right  bank  just  upstream  of  the  bridges  is 
eroding  .  Both  bridges  are  in  danger  of  failure  during  the  next 
high  water  event.  For  location  of  the  bridges  contact  Dick  Sass, 
Bridge  Maintenance  Supervisor  (388-3489) ,  or  Noel  Gilbrough.  One 
of  the  bridge  is  located  in  Snohomish  County  and  the  other  is 
located  in  Skagit  County. 

c.  Limited  sandbagging  at  Bob  Johnson's  farm.  Access  only 
from  top  of  levee  near  Homemaker  Road.  The  a  ship  (SeaTac)  and  a 
bouse  boat  moored  at  District  13  broke  loose.  The  SeaTac  sunk  next 
to  a  pier  supporting  the  eastbound  lanes  of  Hwy  2.  The  houseboat 
was  traveled  down  Ebey  Slough  and  was  caught  at  Jaclcknife  bridge. 
€otf  hired  a  tug  boat  (Cindy  M)  to  move  the  houseboat  because 

it  was  threatening  damage  to  the  bridge.  No  structural  damage  to 
the  bridge  occurred.  The  houseboat  was  relocated  to  a  mooring  in 
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the  Marshland  District.  At  1400,  the  water  level  in  Ebey  Island 
was  5  feet  lower  than  the  water  level  in  the  river.  Severe 
overtopping  has  damaged  the  levee  between  the  Hwy  2  trestle  and 
JaclcXnife  bridge  along  Ebey  Slough  and  will  require  major 
reconstruction.  A  breach  along  Steamboat  Slough  in  the  vicinity 
of  Monty  Roads'  property  was  reported,  but  the  water  level  on  Ebey 
Island  prohibited  COE  investigation. 

C6^rS>  -  * 

d.  The  levy  at  Marshland  was  reported  breached  at 
approximately  1400.  The  Snohomish  at  Snohomish  gage  immediately 
reflected  this  break.  The  county  evacuated  approximately  30 
people. 


e.  French  creek  opened  the  flood  gates  on  the  drainage 
structure  for  the  first  time.  Ward  Lawler,  diking  district 
commissioner,  reported  that  the  gates  were  working  fine  and  the 
water  elevation  within  the  district  was  dropping. 

f.  Roads  closed  due  to  flooding  included  Hwy  2  across  Ebey 
Island,  Hwy  2  between  Snohomish  and  Monroe,  Hwy  9  south  of 
Snohomish,  and  88th  Street  into  Snohomish. 

g.  Kelly  Gustafson  was  dispatched  to  the  Snohomish  base 
station  to  assist  in  administration. 

4.  The  following  activities  occurred  on  26  November  1990: 

a.  ^(^^personnel  inspected  local  quarries  for  possible 
material  sources.  See  attached  susaiary  of  borrow  sites. 

b.  French  Creek  diking  district  commissioners  reported  that 
the  overflow  levee  is  intact.  A  20  foot  breach  along  the  Pilchuck 
River  at  the  downstream  end  of  the  district  was  observed.  The 
water  elevation  in  the  district  had  dropped  such  that  the 
Darlington  farm  was  able  to  start  milking  cows  at  0500,  36  hours 
after  the  their  milking  parlor  was  flooded. 

c.  Limited  sandbagging  on  Ebey  Island  between  Homemaker  Road 
and  the  pump  house  began  at  lOOO.  Effort  focused  on  preventing 
erosion  of  the  levee  so  that  access  out  to  the  pump  house  would  be 
maintained.  Material  for  sandbagging  was  delivered  to  the  site  by 
the  county.  Approximately  10  sandbaggers  were  used  and  lOO 
sandbags  were  placed.  Sandbags  were  being  washed  out  of  position, 
so  the  sandbagging  effort  was  called  off  and  work  switched  to  three 
county  trucks  hauling  pltrun  material.  The  diking  district 
provided  a  dozer.  Trucks  also  hauled  4  to  8  inch  spalls  and  2  inch 
minus  during  the  operation. 
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d.  A  reported  levee  break  at  the  confluence  of  the  Sultan 
and  Skykomish  River  was  investigated.  Property  owners  are  the 
Stephens  (793-2700) . 

e.  Provided  1500  sandbags  to  the  Lake  Steven  Sewer  District 
located  in  District  2. 

5.  The  following  activities  occurred  between  27  And  30  November 
1990: 


a.  Repair  of  break  on  Thomle  Road  one  mile  upstream  of 
Stanwood  began  at  1600  on  27  November  1990.  Equipment  used  in  the 
repair  work  consisted  of  10  dump  trucks,  a  D-6  dozer  and  a 
vibratory  compactor.  The  material  used  for  closing  the  break  was 
screenings  from  Pacific  Quarry  in  Mount  Vernon.  The  break  was 
closed  at  0300  on  28  November  1990  with  approximately  lOOO  C.Y.  of 
screening  being  used. 

b.  The  repair  of  the  Hanson  dike  in  Monroe  began  at  1200  on 
24  November  1990.  Equipment  used  in  the  repair  work  consisted  of 
10  dump  trucks,  and  a  D-6  dozer.  Material  used  for  the  repair  was 
30  inch  minus  material  from  Twin  River  Quarry.  Work  was  called  off 
at  2400  per  direction  from  chief.  Emergency  Management. 

c.  The  repair  work  for  District  13  began  0900  on  the  27 
November  1990.  Efforts  focused  on  establishing  access  (one  lane) 
into  the  district  from  Rlvervlew  Road.  Riverview  Road  had 
approximately  six  breaches  or  holes  eroded  away  by  the  flood. 
Equipment  used  in  the  repair  consisted  of  10  dump  trucks  (later 
Increased  to  13) ,  and  JD  450  dozer.  A  second  JD  450  dozer  was  also 
hired  during  the  project  in  order  to  work  in  two  locations.  The 
material  used  was  4  to  8  inch  spalls  and  2  inch  minus  from  the 
Cadman  Quarry  in  Monroe.  The  largest  break  in  Riverview  Road  was 
where  the  mooring  pier  for  the  SeaTac  used  to  be.  This  breach  was 
approximately  200  feet  long  and  over  20  feet  deep  in  places.  At 
the  downstream  end  of  District  13,  the  large  break  in  the  levee 
repaired  two  weeks  prior  breached  again.  This  breach  was 
approximately  250  feet.  The  other  holes  along  Riverview  road  were 
approximately  30  feet  long.  Access  into  District  13  was  completed 
at  1500  on  30  November  1990. 

d.  The  Snohomish  base  station  was  closed  at  approximately 
1530  on  30  November  1990. 
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6.  The  following  crests  were  observed: 

RIVER  ZERO  DAMAGE  ACTUAL  CREST 

Skykomish  %  Goldbar  15.0  21.43  §  1600,  24  Nov  1990 

Snoqualamie  §  Carnation  54.0  ,  60.61  9  2400,  24  Nov  1990 

Snohomish  9  Snohomish  25.0  33.51  t  1300,  25  Nov  1990 

7.  The  estimated  cost  of  the  flood  fight  is  $ 

Damages  prevented  is  estimated  at  $ 

Russell  K.  McCutchen 
Flood  Engineer 


Fkxxi  Summary  Report  -  Nooksack,  Skagit,  Snohomish  River  Basins 


November  1990  Events 


APPENDIX  C 

After  Action  Report,  9-20  November  and  21  November-9  December  Flood 
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16  January  1991 


AFTER-ACTION  FLOOD  REPORT 

WASHINGTON,  NORTHERN  IDAHO,  AND  WESTERN  MONTANA 

9-20  NOVEMBER  1990 
21  NOVEMBER  -  9  DECEMBER  1990 


1 .  Event 

a.  Identification  of  Event 

The  first  event  was  the  result  of  extremely  heavy  rain 
falling  over  western  Washington  State  for  40  hours  from  late 
8  November  1990  though  early  10  November  1990.  Many  rivers  in 
western  Washington  exceeded  flood  stage,  with  the  Nooksack  river 
reaching  its  25  year  event  and  the  Skagit  river  reaching  its 
20  year  event. 

The  second  event  was  again  the  result  of  extremely  heavy 
rain  falling  over  Washington  State.  Additionally,  heavy 
rain  fell  over  northern  Idaho,  and  western  Montana  from 
21-25  November  1990.  Rivers  throughout  mld-westem  Washington 
flooded,  with  the  Snohomish,  Cedar,  Skagit,  and  Wenatchee  rivers 
reaching  or  exceeding  their  previous  floods  of  record.  Rivers  In 
northern  Idaho  and  western  Montana  also  experienced  flooding. 

b.  contributing  Factors 

A  series  of  tropical  Pacific  storms  that  moved  through 
western  Washington  from  7-26  November  1990  brought  the 
precipitation  that  caused  the  flooding.  High  temperatures  melted 
the  early  season  snow  along  the  Cascades,  adding  to  the  flow  In 
the  rivers. 

The  storm  of  21-25  November  occurred  before  the  precipitation 
from  the  previous  storm  had  completely  run  off,  resulting  In  much 
higher  river  flows  than  would  be  expected  from  the  precipitation 
alone. 

c.  Storm  Statistics 

Cumulative  precipitation  measured  by  National  Weather  Service 
stations  In  the  main  watersheds  In  western  Washington  (from  1500 
on  8  November  to  1000  on  10  November) : 
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Darr ington : 

5.8' 

Marblemount: 

8.1' 

Verlot : 

6.1' 

Skykomlsh: 

9.0' 

Snoqualmie: 

9.2' 

Ross  Dam  reported  a  24-hour  rainfall  amount  of  9  inches,  which  is 
nearly  a  100-year  rainfall  event. 

The  Nooksack  River  at  Femdale  crested  at  23.59  feet  on 
11  November.  Maximum  flow  was  55,000  cfs  that  is  equivalent  to  a 
25-year  event  and  is  the  new  maximum  of  record. 

The  Sauk  River  at  Sauk  crested  at  15.42  feet  on  10  November. 
Maxlmtim  flow  was  67,000  cfs  which  is  equivalent  to  a  25-year 
event. 

The  Skagit  River  at  Concrete  crested  at  40.20  feet  on 
10  November.  Maximum  flow  was  148,800  cfs  which  is  equivalent  to 
a  20-year  event. 

Cumulative  precipitation  measured  by  the  National  Heather 
Service  during  the  21-26  November  storm: 


Glacier:  11.2* 

Marblemount :  6 . 7 '  -f 

Darr ington :  10.5' 

Verlot :  9.6' 

Snoqualmie:  14.8' 

Central la:  6.1' 


The  weather  stations  at  the  Seattle-Tacoma  airport  and 
Olympia  recorded  new  record  rainfalls  for  24-hour  periods.  The 
station  at  Sea-Tac  recorded  3.56  inches  ending  at  1600  on  the 
24th,  and  Olympia  recorded  5.90  inches  ending  at  1500  on  the 
24th. 

The  Skagit  River  at  Mt.  Vernon  crested  at  37.37  feet  on 
25  November.  Maximum  flow  was  152,000  cfs,  which  is  equivalent 
to  a  25-year  event,  and  is  the  new  maximum  of  record. 

The  Stillaguamlsh  River  at  Arlington  crested  at  20.00  feet  on 
24  November.  Maximum  flow  was  64,700  cfs,  which  is  equivalent  to 
a  30-year  event,  and  is  the  new  maximum  of  record. 

The  Skykomlsh  River  at  Gold  Bar  crested  at  22.49  feet  on 
24  November.  Maximum  flow  was  101,600  cfs,  which  is  equivalent 
to  a  50-year  event,  and  is  the  new  maximum  of  record. 
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The  Snoqualioie  River  at  Carnation  crested  at  60.61  feet  on 
25  November.  Maximum  flow  was  63,400  cfs,  which  is  equivalent  to 
a  25-year  event,  and  is  the  new  maximum  of  record. 

The  Snohomish  River  at  Monroe  crested  at  25.42  feet  on 
25  November.  Maximum  flow  was  186,000  cfs,  which  is  equivalent 
to  an  80-year  event,  and  is  the  new  maximvim  of  record. 

The  Snohomish  River  at  Snohomish  crested  at  33.33  feet  on 
25  November.  Maximum  flow  was  165,000  cfs,  which  is  equivalent 
to  an  80-year  event,  and  is  the  new  maximum  of  record. 

The  Puyallup  River  at  Puyallup  crested  at  26.99  feet  on 
24  November.  Maximum  flow  was  41,200  cfs,  and  would  have  reached 
61,000  cfs  without  the  effect  of  Mud  Mountain  Dam.  Maximum  of 
record  is  57,000  cfs,  which  occurred  on  10  December  1933  (before 
Mud  Mountain  Dam) . 

The  Cedar  River  at  Landsburg  crested  at  10.28  feet  on 

24  November.  Maximum  flow  was  10,600  cfs,  which  is  equivalent  to 
a  70-year  event,  and  is  the  new  maximum  of  record. 

The  Wenatchee  River  at  Peshastin  crested  at  17.6  feet  on 

25  November.  Maximum  flow  was  38,600  cfs,  which  is  approximately 
equivalent  to  the  100-year  event,  and  is  the  new  maximum  of 
record . 

More  detailed  information  on  precipitation  and  river  stages 
is  included  as  Enclosures  2  and  3. 

d.  Areas  Flooded 

Nineteen  counties  in  Washington  State  suffered  flood  deunage 
in  the  two  flood  events.  Based  on  the  extensive  flood  damage, 
the  President  Bush  signed  a  Presidential  Disaster  Declaration. 

The  counties  covered  by  the  disaster  declaration  for  both  public 
and  individual  assistance,  are  Whatcom,  Skagit,  Snohomish,  King, 
Mason,  Grays  Harbor,  Wahkiakum,  Lewis,  Pacific,  Thurston,  Pierce, 
Jefferson,  Clallam,  Chelan,  Island,  San  Juan,  and  Kittitas. 

Kitsap  and  Yakima  counties  were  declared  for  Individual 
assistance  only. 
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e.  Damages 

Two  people  in  western  Washington  State  lost  their  lives. 

Over  500  head  of  cattle  were  also  killed  by  the  flood  waters. 
Approximately  3000  homes  were  damaged  or  destroyed,  and  over 
1,072  National  Flood  Insurance  claims  were  filed.  FEMA's 
estimate  of  flood-caused  damages  is  $250,000,000. 

On  Fir  Island,  8,000  acres  of  fztrm  land  and  167  homes  were 
flooded  as  a  result  of  a  levee  break.  Repairs  to  the  Fir  Island 
levee  system  alone  are  estimated  to  cost  approximately 
$3,000,000.  Total  estimated  levee  damage  throughout  Washington 
is  well  over  $5,000,000.  The  old  1-90  bridge  crossing  Lake 
Washington  between  Seattle  and  Bellevue  collapsed  during  the 
flood  period.  Whether  the  collapse  was  flood-related  is  still 
being  debated. 

2 .  Missions 

a.  PL  84-99  Activities 

Flood  fight  teams  were  activated  for  the  Nooksack,  Skagit, 
Snohomish,  Chehalis,  Yakima,  and  Cedar  basins,  as  well  as  for  the 
Olympic  Peninsula  in  Washington  State.  The  Coeur  d'Alene  basin 
in  Idaho  and  the  Kootenai  basin  in  Montana  were  also  patrolled  by 
flood  fighters.  Flood  activities  for  the  first  event  began  on 
9  November  and  ended  on  the  morning  of  21  November.  Flood 
activities  for  the  second  event  began  on  the  evening  of 
21  November  and  ended  on  9  December.  Total  PL  84-99  Emergency 
Operations  expenditures  for  the  first  flood  were  $800,000,  and 
for  the  second  flood  were  $1,600,000. 

Flood  fight  activities  included  distribution  of  sandbags, 
technical  assistance,  and  emergency  construction  by  rental 
equipment . 

Construction  included  a  rock  closure  at  the  Fir  Island  levee 
break.  This  rock  closure  was  overtopped  during  the  second  event 
and  then  rebuilt. 

Work  on  the  Snohomish  River  included  temporary  fix  of  the 
levee  road  in  Diking  District  13.  This  provided  emergency  access 
to  a  number  of  homes  that  were  isolated  by  flood  water. 

Other  work  Included  emergency  construction  near  the  towns  of 
Everson  and  Demlng  on  the  Nooksack  River  and  two  levees  were 
reinforced  on  the  Cedar  River  upstream  from  Renton,  Washington. 
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b.  PL  93-288  Activities 

On  17  November,  FEMA  requested  Corps  assistance  to  accomplish 
Preliminary  Damage  Assessments.  Three  Seattle  District  FEMA 
cadre  members  participated  beginning  19  November.  FEMA 
subsecpiently  requested  Corps  assistance  to  prepare  Damage  Survey 
Reports  (DSR's) .  Corps  assistance  began  on  4  December  with  five 
FEMA  cadre  members,  and  grew  to  a  total  of  15  persons.  Walla 
Walla  District  providing  two,  and  Portland  District  provided 
three  individuals. 

3 .  Operations 

a.  Initial  Response 

The  District  Emergency  Operations  Center  (EOC)  was  activated 
9  November,  and  remained  open  throughout  the  two  flood  events. 
Flood  fight  and  reconnaissance  teams  were  dispatched  to  different 
basins  as  described  above.  These  actions  were  the  result  of 
river  stage  predictions  and  requests  for  assistance  from  state 
and  local  authorities. 

b.  Coordination 

Activities  included  working  closely  with  county  and  city 
officials  as  well  as  State  emergency  response  personnel.  The 
District  Engineer  examined  the  affected  areas  by  helicopter  with 
Congressman  A1  Swift  on  18  November  and  Congressman  John  Miller 
on  28  November. 

At  the  time  of  the  flood  the  Hiram  M.  Chittenden  Locks  had 
been  closed  and  dewatered  for  repair  and  maintenance.  When  the 
old  1-90  bridge  collapsed,  a  large  floating  crane  was  needed  at 
the  site.  At  the  request  of  the  Washington  State  Department  of 
Transportation  the  locks  were  reopened  within  eight  hours.  This 
Involved  moving  all  construction  repair  etjuipment  from  within  the 
dewatered  locks  and  then  bringing  up  the  water  to  a  functional 
level . 

The  Skagit  River  Flood  Engineer  met  with  Marilyn  Quayle  and 
the  National  Director  of  FEMA  at  the  Fir  Island  levee  breach  on 
30  November. 

c.  Personnel  Involved 

Seattle  District  used  approximately  60  field  and  30  office 
personnel  in  flood-related  activities.  Portland  District 
provided  four  flood  engineers. 
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d.  Extent  of  Operations 

Over  650,000  sandbags  and  20  rolls  of  filter  cloth  were 
distributed  in  the  two  flood  events.  Total  of  contracts  and 
procurement  were  approximately  $2,000,000.  This  included  rental 
equipment,  rock  and  other  materials,  and  sandbags. 

4 .  Commander ' s  Assessment 

a.  Effectiveness  of  Activities 

Local,  state,  and  Congressional  officials  were  very  pleased 
with  Corps  efforts.  Damaged  levees  on  the  Nooksack,  Skagit, 
Skykomlsh,  Cedar,  Puyallup,  Carbon,  and  Yakima  rivers  have  been 
approved  or  are  currently  being  considered  for  PL  84-99  post¬ 
flood  rehabilitation.  Permanent  repairs  should  be  complete  by 
early  spring. 

b.  Functioning  of  Projects 

District  regulation  of  flood  control  dams  on  various  rivers 
is  estimated  to  have  saved  over  360  million  dollars  in  flood 
damages.  This  is  especially  significant  in  the  Skagit  valley, 
where  the  city  of  Mount  Vernon  would  surely  have  been  inundated 
if  not  for  careful  operation  of  the  Ross  and  Baker  dams  which 
reduced  the  flood  stage  at  Mount  Vernon  by  at  least  three  feet 
during  each  flood  event. 

A  large  degree  of  protection  was  provided  by  flood  control 
operations  of  three  other  Western  Washington  dams  operated  by  the 
Seattle  District.  The  lower  Puyallup  River  Valley  industrial  and 
residential  area  would  have  been  inundated  without  the  flood 
control  operations  of  Mud  Mountain  Dam.  The  Howard  A.  Hanson  Dam. 
flood  control  operations  reduced  the  peak  stage  on  the  Green 
River  at  Auburn  by  more  than  eight  feet  and  prevented  inundation 
of  major  residential  and  industrial  areas  from  Axibum  to  Tukwila. 
The  lower  Wynoochee  Valley  also  had  a  grsatly  reduced  flood  stage 
due  to  the  flood  control  operations  at  Wynoochee  Dam. 

More  detailed  information  on  flood  control  operations  is 
contained  in  the  attached  Memoranda  for  record:  "After- Act ion 
Report  -  Flooding  in  Western  Washington  from  9-12  November  1990"; 
and  "After-Action  Report  -  Flooding  in  Western  Washington  from 
21  to  26  November  1990." 
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c.  Strengths /Weaknesses  Observed 

Strengths  during  the  flood  fight  included  the  benefit  of 
having  well-trained  flood  fight  personnel  who  had  previously 
established  coordination  ties  with  local  governments. 

5.  Lessons  Learned 

a.  Flood  Fight  team  training 

The  District  has  annual  flood  fight  exercises  in  all  basins. 
These  exercises  include  having  personnel  familiarize  themselves 
with  local  rivers,  problem  levees,  etc.  County  and  city 
officials  are  contacted  and  included  in  exercise  activities. 
Also,  during  the  year  flood  fight  administrative  personnel  are 
trained  at  the  District.  North  Pacific  Division  has  biennial 
training  in  policy  and  procedures  for  PL  84-99.  All  this 
contributes  to  very  efficient  and  effective  flood  teams  at  the 
Seattle  District. 

Recommendation : 

Districts  throughout  the  Corps  could  benefit  by  Seattle's 
example.  Any  District  who  feels  they  need  help  in  this  area  may 
observe  one  of  our  flood  exercises. 

b.  Cellular  phone  communications 

Cellular  phones  are  the  newest  aid  to  better  communications 
during  emergencies.  The  Seattle  District  Emergency  Management 
Branch  has  ten  phones  that  are  used  during  a  flood.  They  are  an 
excellent  supplement  to  radio  as  local  officials  may  not  operate 
on  the  same  radio  frequency  as  the  Corps,  but  many  have  cellular 
phones . 

Recommendation : 

District  should  continue  to  keep  cellular  phones  for 
emergency  use. 


7 


Flood  Summary  Report  -  Nooksack.  Skagit,  Snohomish  River  Basins 

November  1990  Events 


APPENDIX  D 
Newspaper  Articles 


f  re 


I  ^  10 


State  rivers  subside  after 


AsaodifdPws 

Heavy  lains  pushed  riven  to  near-record  flood  levels 
around  Western  Washington  before  subsiding  Saturday, 
leaving  weakened  dikes  and  levees  along  four  major 
northwest  Washingtoa  riveis,  officials  said. 

More  than  500  petite  were  evacuated,  said  Mark 
Stewart  kA  the  state  Department  of  Community  Deveiop- 
meni  Doiens  more  were  unable  to  reach  their  homes  w 
isolaled  by  floodwaten  in  rural  areas  from  the  Snoqual- 
mie  Valley  to  soufliwestem  Oltish  COluinbia.  more  than 
100  miles  to  the  north. 

Most  concern  focused  on  Whatcom  County,  just  south  of 
the  Canadian  border,  where  as  much  as  9  inches  of  rain 
was  reported  in  24  hours. 

All  but  two  w  Uiree  major  roads  In  the  county  were 
under  water,  and  downtown  Bellingham  could  face  itajor 
flooding  by  today  as  Lake  Whatcom  rose  to  the  level  at 
which  floodgates  must  be  opened,  said  Dan  Fitzgerald, 
deputy  director  of  the  Whatcom  County  Department  of 
Emergency  Services. 

The  nutttoer  of  peo|de  evacuated,  stranded  or  unable  to 
get  home  because  of  flooding  was  estimated  at  300  to  500 
in  Whatcom  County,  150  In  Skagit  C:ounty,  at  least  100  In 
Snohomish  County  and  10  In  idng  County. 

Hope  Tuttle  of  the  Red  Cross  In  Seattle  said  about  550 
people  had  been  fed  by  the  agency,  indudlng  at  least  60 
who  were  staying  in  temporary  shelters. 

A  shelter  at  Everaon  in  Whatcom  County  was  doaed 
after  beiiig  isoiated  by  high  water,  and  three  Red  Gross 
woiters  took  shelter  in  a  farmhouse  after  being  stranded 
while  trying  to  return  home,  Tuttle  added. 

Most  of  those  displaced  by  flood  waters  stayed  with 
friends  and  relatives,  officials  said. 

The  l^atiooaf  Weather  Service  reported  seven  rivers 
cresting  within  a  foot  of  record  flood  levels — the  Cedar  at 
Renton,  the  Skyfcomish  at  Gold  Bar,  the  Snoqualmie  at 
Carnatioo,  the  Snohomish  at  SnohomiA,  the  Stillag.«unlsh 
at  Arlington,  the  Skagit  at  Concrete  and  the  Nooksack  at 
Deming 

As  the  crests  approached  Puget  Sound,  authorifles  kept 
a  dose  watdi  on  protective  embankments  along  the 
raging  rivers. 

About  32  people  from  the  U.Si  Army  Corps  of  Engineers 
were  aaslgned  in  sandbagging  and  other  flood-control 
efftnts,  spokeswoman  Patrlda  Cook  said. 

Along  the  Skagit,  *it  lodB  like  we  could  get  through  with 
miainial  damage,  dependiag  on  the  nest  weather  system 
we  get,”  said  Dave  BrooUngs,  asststant  flood  control 
engtaieer  hi  Skagit  County. 

If  dikes  along  the  river  become  soggy  and  unstable,  "the 
whole  lower  basin  is  going  to  be  vulneraMe,”  Brookings 
said.  "If  we  have  a  dike  failure,  that  could  be  a  disaster.” 

NhUonal  Guard  amphibious  vehicles  were  used  to  get 
about  200  people  out  rrf  Sumas  on  the  Canadian  border, 
Fitzgerald  said. 
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Dikes  break  on  Fir 
and  Ebey  islands: 
‘Here  we  go  again’ 


By  Kathy  Georse 
and  Liaa  Sdinellinger 

P-<  HeportefS _ 


FIR  ISLAND,  Skagit  County  —  When  the  flood 
warning  came  at  5  a.m.  yesterday.  Eiiseo  and  Cruz  j 
Viscalla  didn't  stop  to  save  anything  from  their  home 
of  37  years. 

Fearing  that  the  Skagit  River  might  breach  the 
storm-saturated  dike  any  minute  and  flo^d  their 
farm  community  south  of  Mount  Vernon,  they 
grabbed  a  blanket  and  got  ouL 

But  the  dike  didn’t  break  until  1  p.m.,  and  after 
that  the  floodwaters  spread  with  agonizing  slowness. 
Unable  to  return  home,  the  Viscallas  spent  most  of 
the  day  worrying  about  what  might  happen. 

“We  didn't  know  how  much  time  we  had,”  said 
Cruz  Viscalla.  “When  something  like  this  happens, 
your  mind  just  goes  blank.” 

The  Viscallas  weren't  alone  in  their  anxiety. 
About  200  others  on  Fir  Island  and  about  IW 
residents  of  Ebey  Island,  a  fanning  community  east 
of  Everett  in  Snohomish  County,  left  their  homes  in 
fear  of  floods  yesterday. 

Snohomish  County  sheriffs  deputies  evacuated 
Ebey  Island  after  a  hole  opened  in  the  Snohomish 
River  dike  about  1  p.m.  The  break  didn’t  turn  out  as 
bad  as  expected,  and  no  damage  was  done,  offlcials 
reported  late  last  ni^t 

Since'Friday,  rivers  in  Skagit,  Snohomish,  What¬ 
com,  Grays  Harbor  and  King- counties  have  flooded 
after  heavy  trains  from  the  “Pineapple  Express” 
tropical  storm  system. 

Weather  forecasters  said  the  rains  will  retufn  to 
Western  Washiirgton  by  tonight  But  they  won’t  be  as 


heavy  -  “more  like  our  usual”  -  and  aren’t  likely  to 
cause  floodittg,  said  Bill  Palmer,  forecaster  fbr  the 
National  Weather  Service  in  Seattle. 

By  early  yesterday  evening,  the  most  swollen 
rivers  in  King  and  Snohomish  counties  had  fallen  to 
Just  above  or  below  flood  level  Most  floodwaters 
receded  steadily  in  yesterday’s  sunshine. 

But  several  dozen  roads,  including  some  high¬ 
ways,  remained  closed. 

On  Saturday,  flooding  forced  more  than  500 
people  flom  their  homes  and  washed  out  roa^ 
throughout  Western  Washington. 

After  a  helicopter  tour  yesterday.  Gov.  Booth 


Gardner  declared  an  emergency  in  the  five  flood- 
ravaged  counties,  making  them  eligible  for  gen¬ 
eral  state  aid  and  for  federal  highway  repair 
money. 

After  flood  losses  are  assessed,  he’ll  decide 
whether  to  ask  President  Bush  to  declare  a  federal 
disaster  area.  That  would  provide  more  wide- 
ranging  federal  aid. 

On  Ebey  Island,  flooding  is  a'  fact  of  life,  and 
residents  seemed  resigned  to  it  yesterday  as  they 
packed  up  belongings  and  fled.  Several  recalled 

See  FUMMNNQ.  Page  M 
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Hooding:  Volunteer  sandbag  brigade 
saves  Mount  Vernon’s  business  area 
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being  evacuated  in  1986  and  1975. 

“Here  we  go  again,"  said  Fran 
Conner,  who  has  lived  in  the 
community  16  years.  “Living  down 
here,  you  know  this  is  going  to 
happen." 

At  the  Red  Cross  ofTice  in 
Everett,  Linda  Brooks  and  her 
staff  m^e  sandwiches  for  crews 
trying  to  shore  up  the  river  dikes 
and  prepared  to  help  displaced 
Gunilies. 

“Welcome  to  insanity,"  she 
Joked. 

The  Red  Cross  set  up  three 
shelters  in  Skagit  County  and  one 
in  Whatcom  County  to  house 
about  100  people  chased  out  by 
floodwaters.  The  agency  provided 
more  than  2,000  meals  over  the 
weekend  to  stranded  residents 
and  travelers. 

Officials  are  concerned  about 
the  extent  of  road  damage,  said 
Meredith  MamanaUs  at  the  King 
County  Flood  Warning  Center. 

"This  is  one  of  the  bigger 
floods,  and  almost  as  big  as  the 
one  in  1986,”  Mamanakis  said.  It 
could  take  most  of  today  to  clear 
away  debris  and  assess  damage 
ffom  the  flooding  Cedar  and  Sno- 
qnalmie  rivers,  she  said. 

The  potential  for  more  dike 
damage  along  the  Snohomish  had 
diminished  iast  night,  a  spokes¬ 
man  reported. 

About  40  volunteers  had 
worked  to  repair  the  dike  in  the 
afternoon,  and  officiais  expected 
to  finish  the  job  before  hi^  tide 
at  1  a.m.  today. 

Some  diim  around  Ebey  Is¬ 
land  could  use  reinforcement. 


Road  closures 


These  highways  were 
closed  last  night  by  floodwa¬ 
ters  or  mud  and  rock  slides. 
They  may  reopen  today. 

Many  local  roads  in  King 
County's  Srxxiualmie  River 
Valley  also  were  closed. 

Snoboiniab  County 

State  Rotke  530  at  several 
points. 

Skagll  County 

Highway  20  at  Marble- 
mount  At  Lyman,  the  water 
was  12  to  18  inches  deep  but 
the  highway  remained  open. 

Highwmy  11  (Chuckanut 
Drive)  at  Cook  Road  for  one 
mile. 

Highway  9  at  several 
points. 

Interstate  5  at  the  Alger 
extt,  though  traffic  was  being 
routed  around  it 

ffiwiUNii 

Highway  542  at  Maple 
Falls  and  at  Boulder  Creek. 

Highway^  at  the  Nook- 
sack  raver  bridge. 

Hi(^iway  20  a^  V/i 
mHes  east  of  Anacortes. 

hitorstala  S’s  Axton  exfl, 
northbound. 


said  Michael  Rasey,  interim  di¬ 
rector  of  emergency  management 
for  Snohomish  County. 

"Each  diking  district  does  it 
(reinforcing)  when  they  can  afford 
iL ...  but  they’re  each  small,”  he 


said.  The  county’s  public  works 
department  is  attempting  to  bring 
the  districts  together  to  coordi¬ 
nate  future  wor^  he  said. 

Throughout  the  region,  volun¬ 
teers  poured  out  to  help  sandbag 
river  dikes  and  to  help  landown¬ 
ers  protect  their  property. 

In  Mount  Vernon,  hundreds  of 
people  piled  sandbags  on  the 
main  riverfront  road  late  Satur¬ 
day  and  early  yesterday.  The 
sandbags  prevent  flooding  of 
the  downtown  business  area 

“Without  them,  this  would 
have  been  a  disaster,"  said  Dave 
Brookings,  assistant  flood  control 
engineer  for  Skagit  County. 

For  Norm  PerreaulL  owner  of 
the  Glacier  Oeek  Motel  in  What¬ 
com  County,  the  help  he  got  fh>m 
neighbors  and  strangers  alike  al¬ 
most  -made  the  flood  horrors 
worthwhile  .  . 

When  water  from  Gallup 
Creek  threatened  the  cabins  of  his 
motel  on  Highway  542  near  Mount 
Baker,  scores  of  volunteers 
showed  up  to  help  shovel  sand 
into  bags  and  stack  them  around 
his  property. 

“People  would  just  be  driving 
by  and  see  us  sandbagging,  and 
they’d  stop  and  help  for  two  or 
three  hours.  And  then  more  peo¬ 
ple  would  show  up,”  he  said. 

Perreault  and  his  wife  left 
jobs  in  Seattle  seven  yean  a^ 
because  they’d  had  enmigh  of  city 
life.  The  flood  experience  just 
reaffirmed  that  they’d  made  the 
right  decision,  Perreault  said. 

“The  people  are  just  great,” 
said  PerreaulL  assistant  fire  chM 
for  the  town.  “We  all  rally  togeth¬ 
er,  whenever  anyone  nee^  it" 
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Fir  Island 
in  danger 
of  becoming 
part  of  bay  : 

R(xxjvvater  coming  jn 
faster  than  it’s  recedhg 

S  flick  Lund 
nes  staff  reporter 

CONWAY,  Ska^  County  - 
Workers  have  puncned  a  hole  in  a 
dike  to  drain  flooded  Fir  Island, 
but  water  from  the  ragiiK  North 
Fork  of  the  Skagit  Idver  Is  filling 
the  island  faster  than  the  water 
can  leave. 

^  some  of  die  last  of  the  450' 
residents  of  the  island  were  evacu¬ 
ated  last  night,  the  water  level 
ooiainued  to  rise  to  medt'the 
fradualfy  receding  waters  of  the 
Skagit  raver.  Water  is  repfftidfy 
as  d^  as  10  feet. 

“Pve  got  7  feet  of  water  at  my 
house,”  said  Ruth  Wyiie,  Skagit 
County  commissioner  a^  long¬ 
time  resident  of  Fir  Island..”fs 
gaining;  and  there’s  more  lahr  in 
;|M:fbiecast  it  looks  pretfy  ghim 
Aljihtiiow.” 

.  OtBdals  bad  hoped  the  150- 


IN/e  got  7  feet  cf  water 
at  my  house.  It’s 
raining,  and  there’s 
more  rah  h  the 
forecast  It  looks 
pretty  glum  right 
now.’ 

RuthWyito 

Firltlgndritldant 


foot-wide  hole  on  the  sahv^CT 
dike  at  the  mouth  of  Dry  Sicn^ 
would  lower  the  water  levm  on  Fir 
Island.  Water  is  emptying^  ..into 
Skagit  Bay,  and  Wyte  said  last 
night  that  the  swath  in  the- dike 
wiu  be  widened  to  250  feet  But 
water  continues  to  pour  at  a  faster 
rate  throu|^  the  200-foot  hole, on 
the  river  dike  that  burst 
Sunday  on  the  island’s  north  end. 

Crews  today  were  to  ibegin 
building  a  road  to  readi  the  place 
where  the  river  dike  broke.  That- 
break  sent  a  wall  at  water  10  feet- 
hi^  over  fertile  ferm  laixl,  forcing 
the  evacuation  of  island  residents 
and  several  thousand  head  -  of: 
cattle. 

But  it  might  be  several  days 
b^re  the  dike  can  be  repaired.  -  - 

*nie  difference  between  the 
water  moving  oft  Fir  Island  and 
the  water  moving  onto  the  island  is 
diere’s  die  force  of  the-riv^ 
behind  one,”  said  Don  Nelson, 
county  flood-control  engineer. 
”We  need  to  rmair  diat  rivn  dike 
assoonaspossihle.  -rr'r* . 

”We’re  draining  die  water.rm-  ’ 
one  place  on  the  island,”  Nelson  f 
sakL  "But  if  the  water  gets  too 
deep  and  die  saltwater  <uce  gets 
too  soft,  it  could  break  in  2S«rr30 
places.  And  then  you've  gomir^: 
problem. 

"If  the  entire  dike  break^tlMn 
Fir  Island  becomes  a  part  of  Skagit 
Ba(^  Netoon  said. 

The  river  dike  dud  broke  Sun¬ 
day  afternoon  started  as  a  SCMbot 
gim  and  doubled  in  size  "widdn  20 
mmutes,”  according  to  area  rw* 
dent  Pat  Dozier,  who  was  amoog 


fanB2 


Water  coming  in  faster  than  it’s  receding 


ISLAND 

cognued  from  B  1 


dozen  workers  frantically  tiying 
to  patch  tte  dike. 

‘nhe  dike  Mt  like  jelly.” 
Dozier  sakL  “It  felt  like  an 
earthquake  under  your  feet  We 
ali  n^M  out  of  there  fast  just 
MQe  it  blew.  If  we  would  have 
got  caught  in  the  path  of  that 
fajat.  we  would  ham  been  his- 
imHVaves  were  8  to  10  feet 
hi^  I  saw  it  wipe  out  a  fence 
row;-”  Built  after  the  county's  last 
great  flood  in  1951,  the  dike, 
according  to  island  residents, 
washt  strong  enough  to  with- 

ii  «iT 


startd  flood  waters.  Unlike  the 
dike  on  the  east  bank  of  the 
south  fork  of  the  Skagit  River, 
which  has  undergone  consider¬ 
able  improvements  in  recent 
vears,  die  Fir  Island  dike  has  not 
been  property  maintained,  resi¬ 
dents  say. 

“If  that  dike  was  maintained 
like  the  District  3  dike  (on  the 
other  side  of  the  tivei),  this 
probably  wouldn’t  have  hap¬ 
pened.”  one  fermer  sakL 

As  if  the  threat  of  more 
flooding  weren’t  enough,  there’s 
also  the  threat  of  tides 
baddng  onto  the  island.  Nelson 
said  riw  water  will  dilute  the 
saltwater,  but  the  presence  of 
saltwater  on  prime  farmland 
doesn’t  bode  well  for  crc^. 


“I’ve  seen  what  saltwater  has 
done  to  peas,”  he  said.  “They 
grow  2  inches  and  wilt.  There’s  a 
lot  of  pea  formers  on  Fu*  Island.” 

And  a  lot  of  farmers  are  in  a 
world  of  hurt  Mai^  don’t  have 
flood  insurance,  including  loi%- 
time  Fir  Island  former  DaTWyiie. 
He  estimates  he  has  9  to  10  feet 
of  water  at  his  house. 

“I  lost  eveiything,”  ^lie 
said.  “All  the  farm  machinery, 
pumps,  lawn  mowers,  motorcy¬ 
cles  are  under  water.  We  movM 
some  equipment  to  higher 
ground,  but  we  never  thought 
the  water  would  get  this  high. 
We’ve  had  floods,  but  old-timers 
say  this  is  the  worst  -  ever. 

“We’ve  never  had  water  this 
high  on  Fir  Island,”  he  said. 
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Flood:  Debris  heavily  djonages 
4-iiiile  section  of  Chuds^ut  Drive 


Debris  damaged  State  High¬ 
way  11.  the  Chuekanut  Drive,  and 
a  fourmile  stretch  may  be  closed 
ttpto30(Diya.  Road  closures  have 
severely  limited  east-west  travel. 

Residents  near  Highway  11 
just  Mith  of  Larrabee  State  Park.  • 
were  not  .pamitted  to'  return 
•  home  yestei^,  and  Gsrgett  esti¬ 
mated  H  would  be  at  least  another 
day  before  the  area  is  determined 
tobesafo. 

State  emergency  workers  said 
18  bridges  in  the  county  required 
inspection.  Hargett  said  many 
homes  still  are  inundated  with 
water.  Three  In  Glacier  Springs  . 
are  borond  repair. 

’  -The  Skagit  .$iver  receded  yes-  ' 
terday.lwt  not  as  fost  as  it  rose';. 
,the  day  before:  took' five  boors  'J 


Emergency  woricers  dug  out 
the  lower  pwtion  of  the  dike  to 
release  some  of  foe  water  and 
relieve  mounting  pressure.  They  \ 
hope  that  will  save  the  dike.  . 

Snohomish  County  officials  / 
were  fielding  eall  after  call  ftrom  j 
people  trying  to  get  home  and  get  i 
s^tled,  said  Jerry  Aaruu  coordi-  ' 
nator  for  the  county’*  Department 
of  Emergency  Services.  About  300 
pMple  had  to  be  evacuated  flrom 
areas  around  Sultan.  Gold  Bar 
and  Stanwood.  - 

Ebey  Island,  which  was  threat¬ 
ened  foinday,  was  able  to  hold  ' 
back  foe  fioodwaters.  Residents  1 
and  emergency  workers  were 
shoring  up  dikes  yesterday  in 
anticipation  of  the  hi^  tide  and 
foe  approaching  storm. 

‘  County,  state  and  federal 
emergency  workers  were'  starting  - 
to  assess -foe.  daamge  yesterday. 


and  IS  adiintes  to  dn^  1  inch,’*:''  but.  no  simfle  dollar  amounts 
aaid,‘.Xiibby."  ilto  public  .  wo^'^^  were  available, 

,  .apolH(naan.',the  river  crested  at  '  The  final  tolly  will  determine 
,.3S  foet,  itfiove  flo(M  stage:'*’ ' whether  Govi-^Bo^  Gardner wrill 


i  .Fir., Island 
>  a*dih£ 

"’SSItS 


se;.waa  most  severe  bh'  seek 'fodeni' dlsaater>telief  foaf  / 
InmeiTO  a  toeak*;  couM  enable’- indhndual ’property ' 

Sunday  widened  to  280'./‘ owners  tp'iget'liaaacial'assistonee / 
iHIt’begia  ^  for  repaiii.;  -  -  ,/ 


■  .~ir**rhree-fonrtlisofthei^and'i*.;- 
under  wator,’*;said  Mark  Stewart. t, 
spohnsman  for  foe  state  Depart¬ 
ment  of  Conununity  Developmeat, . 
which  ;  oversees  foe^  emergency - 
amnagemait division.  ..  .!rir  >r7. 


About  390  of  the  island’s  490  i 
residents  heeded  advice  to  evacu-  i 
^  ate,  and  ^OOOndairy  cows  were  1 
moved  to  - other  farms. -  Some  / 
homes  were'  still  submeiged  in  8  -  j 
foetof  water  yesterday,  said  Tom  / 
Sheahan,  director  of  foe  county’s  i 
Department  of  Emergency  Man-  .' 


|1| 


|b2 

SeafiBie  OjrS 


|i|^|  '||- SI 

I  Hr 

'11^1  io|ii 

S'"*  S-S  ^  ^ 

IsIfSjllli 

i__g‘QSas.c‘'’ci 

r  M  S  M  f  M  *  S  A  ^  1 


C  « 

*5  E£ 

JO  <« 


If  ||tl|s|||||  |l|| 

ill  Ptt  r  ^ % 

I  ■i‘llfi£  I  ■Halil  ^fll  I 

I.  l|l||  fi||l|||  i||i 

If  sill 


'“1“ 

ic 


-  1 

""  S  •  I 

C-a  -P  tn. 


«  o  at 

llili 


n 

S«| 


illil^^l  list 

5  M  >  Sfc.-S  ^  c5  ^  C  « 

9**  t  w  ..VC 

:SvSv*”*pc  ^  ^  ^ 
S  *  5i^  2S*»2Lv  — 


*9ga..^i’l-S3ie 


Ss-  §«£“•£ -gs 

eS’s'sSla)  ^<2i 


if  ttlrPWl  fr 

iiliililili 


ljtJ||||i 

lllft-l  i 

E  fern’s  C  •»  £  «> 

I  yg?  E  S3 


“gl  g*Ese 

E<i«> 

|e8£ 

1S3c  sfiS 


Jtt  ott 
.  (0  S5 


«  «  9 
©■©•o 


•«« . 
•  ._^ 


S^S®  E 
S  o  S  €.3€ 


oescoH-e^  Bo5 

ft  -ig  lE-SE»g  -r  -s-s 

ill  1!  kfete  1 if 


-  St 
&  el 

I 

S  ^ 


Ssn's’isS  "“.SI'  .  ft 

I«|«a|f8i3  .sflSsljl  la 

if  *1  III  * 


i!*iSi 


iSit 


RandM  S.  Fox ,  Rob  Kwnp,  Jmm  McFariam  /  SaaMk  TkitM 


y!!rS;,“ 


i81S 


'e. 


Saturday.  Novarnber  24. 1990  lit  Hwyd  SF 

Area  braces 


forfloodn 

as  rivers  rise 

Rain,  wind  batter  county; 
thousands  lose  electricity 


ByJiMHAijnr 

HWIMWHW _ 

Faat-rising  rivers  in  eastern 
Snohomlsit  County  sent  some 
.  resMenls  fleeing  Friday  niglit  as  the 
area  braced  for  its  second  flood  in 
two  weeks. 

Flood  warnings  were  in  effect  for 
the  Skykomish.  Snohomish.  Stilla^- 
amish  and  Snoqualmie  rivers, 
although  no  major  flooding  was 
reported.  Warnings  also  were  issued 
for  four  other  Western  Washington 
rivers— the  Elwha,  Skagit,  Nooksack 
and  White. 

The  high  water  was  added  to  gale^ 
force  winds  that  knocked  out  power, 
buffeted  bridges  and  snarled  traffic 
Friday  afternoon  in  Western 
Washingtoa 

The  National  Weather  Service  said 


the  flooding  shouldn't  reach  propor* 
Hons  of  the  Western  Washington 
flood  two  weeks  ago.  But  some  rivers 
rose  several  feet  in  a  few  hours. 

Four  people  at  the  Thunderbird 
Resort  off  the  Ben  Howard  Road 
betwe^i  Monroe  and  Sultan  asked 
for  help  getting  out  around  11  p.m.. 
.said  Mike  Rar^  of  the  Snobomisb 
County  Depaitirient  of  Emergent^ 
Management 

The  StUlaguamish  River  flooded  a 
neighbwhood  seven  miles  west  of  the 
town,  forcing  the  evacuation  of  two  or 
three  households,  said  Darringtcp 
Fire  Department  spokesman  Dale 


RivCT's  dear  Cre^  tributary  also  left 
their  homes  on  the  advice  of 
firefighters,  HamHn  «mM 
Snohomish  County  sheriffs 
.  deputies  were  responding  about 
•  midnight  to  a  report  that  a  family 
became  stranded  af^  a  mudslide 
I  cut  oft  flieir  car  on  a  mountain  road 
near  Green  a  woman 

hiked  16  miles  to  the  Mouidain  Look 
Highway  east  ct  Granite  Falls  to 
summon  aid  Ant  three  people  she  left 
behind,  officials  said. 

“We're  very  concerned  about  the 
rapUty  rising  rivers  in  the  eastern 
pmt  of  the  county,”  Razey  said. 
“WeH  be  keeping  a  dose  watch  on 
those  the  rest  irf  the  mght" 
Emexgenor  officials  were  looking 
especially  hard  at  the  Stanwood  and 
the  Silvara  area,  where  many  homes 
were  flooded  two  weeks  ago.  A  hi0i 
tide  was  esmected  to  heck  up  the 
StUlaguamish  this  BruMming 
The  NaUonal  Weather  Service 
predicted  the  Snohomish  Rim 
would  rise  to  five  feet  above  flood 
stage  by  ffliddtur  todtor  and  n^t 
climb  another  foot  or  two  before 
cresting. 


Hantiin.  Another  temUy  was  evacu* 
ated  from  the  StlUaguarnish  Country 
Qub  area,  be  said. 

A  few  residents  near  the  Sauk 

See 

back  page,  this  secticin 


amidi  rivets  also  were  expected  ti 
rise  a  foot  or  more  above  flood  stag 
by  morning  or  afternoon,  metootolQ 
gist  Bruce  Rennekesatd  Friday  nigbi 
“It'S  not  <iutte  as  bad  SB  the  las 
one,”  Reaneke  sdd.  “But  it  wui  tea 
the  dikes  and  levees.”  - 


Hy  9  pm  FtMay.  emergency 
,  tnanagenwnt  rqwrted  water  over 
.  Swede  Haven  Road,  north  d  flie 
■  SUBapiamish  Rivers  north  fork  and 
.  west  of  PatTiagton,  and  over  roads  in 
the  Sultan  area. 


M  equation  center  wasjrpeaed 
.  by  the  American  Red  Cross  at  Sultan 
.  CbmmunilyUnltedMethodlstChurch 
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An  anxious  night  I 
for  flood  victims 
at  mouth  of  Skagit 

by  Kate  Shatzkin 
Times  staff  reporter 

FIR  ISLAND,  Skagit  County  -  For  Fir  Island 
residents,  last  night  was  a  cruel  waiting  game. 

The  swollen  North  Fork  of  the  Slmgit  River  has 
flowed  through  a  broken  levee  to  keep  this  river-delta 
fanning  community  under  water  the  past  two  weeks. 
The  ri»ng  river  yesterday  kept  workers  busy  as  they 
tried  to  close  the  gap  and  shore  up  saltwater  dikes. 

The  river  was  at  flood  stage  -  28  feet  -  and  rising 
last  night.  The  National  Weather  Service  predicted  it 
would  crest  at  30  to  32  feet  sometime  today. 

Just  how  high  that  crest  will  be  was  uncertain  last 
night. 

Water  levels  upstream  at  the  town  of  Concrete 
were  to  be  watched  overnight  to  determine  whether 
sandbagging  would  resume  today  here  at  the  mouth 
of  the  Slugit,  said  David  Brookings,  assistant  flood 
control  engineer  for  the  Skagit  County  Public  Works 
Department. 

At  first,  officials  expected  the  river  to  crest  at  29 
feet  -  a  point  at  which  they  would  be  able  to  head  off 
a  repeat  of  the  first  flood,  which  left  parts  of  Fur 
Island  under  8  feet  of  water. 

“That  amount  of  water  normally  causes  us  zero 


VObJ  2A 


the  saltwater  side  of  the  island 


DRIVER 

* 

'continued  from  Page  i 

:  problems,”  said  Brookings. 

*  ^t  with  more  rain  in  the 
^;r^on  bringing  more  water  down* 
.ftrram,  the  situation  yesterday  was 
anything  but  normal: 

■  Saltwater  dikes  on  the  Puget 
Sound  side  of  the  island  were 
unstable,  eroded  by  high  winds 
and  fi«h  water  pressing  against 
their  inner  lining.  Brookings  said 
at  least  four  breaks  occurred  on 


yesterday. 

Volunteers  and  the  Corps  of 
Engineers  packed  the  dikes  with 
sandbag  and  rock  fill  but  shied 
away  from  a  more  permanent 
solution,  so  the  water  can  be 
drained  once  the  flood  danger 
passes. 

■  The  corps  pUed  4  feet  of  fill 
to  patch  the  300-foot  hole  ahead  of 
the  river.  But  the  closure  could 
only  be  built  31  feet  high  because 
it  b^me  too  narrow  for  trucks  to 
travel  on  it  to  drop  fill.  Above  that 
level,  residents  will  have  to  use 
sandbags. 


Corps  civil  engineer  Joe  Vasey 
looked  grim  as  he  directed  trucks 
across  me  break.  He  said  fierce 
winds  kept  the  Skagit  Bay  area  at 
high  tide  all  day. 

“Nobody  really  knows  what 
will  happen,”  he  said.  “This  is  the 
only  thing  to  do.” 

■  Skagit  County  officials  also 
feared  flooding  at  Cockerham  Is¬ 
land  outside  the  town  of  Hamilton, 
upstream  from  here,  where  levees 
were  weakened  from  heavy  rains. 


VoiimtMr*  at*  Thanksgiving 
leftovers  at  the  Conway  Volunteer 
Fire  Department  last  night  and 


waited  to  be  called  out.  About 
3,000  sandbags  were  stociqiiled 
nearby. 

Many  residents  still  have  nm 
moved  back  into  their  homes  and 
have  only  returned  to  clean  up. 
Th^  were  hoping  not  to  have  to 
do  it  again. 

With  many  of  his  210  acres  of 
land  underwater,  farmer  Joe 
Tellesbo  watched  the  water  level 
arudousty  from  his  home  cn  Dry 
Slough  Road.  He  was  determined 
to  stay  puL 

“I  stayed  here  through  the  last 
flood  all  alone,”  he  said.  “And  I 
\iopt.  to  stay  here  this  time.” 


back  page,  ihs  aaction  Flood  v(c<kna  are  unkwdad  from  a  Snohomiih  County  Saarcti  and  flaecuahikcoptaf  at  the  Monraa  Airport  near  ihafairgreunda. 
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Fir  Island  is  hit 
by  second  flood 
in  two  weeks 

by  Kate  Shatzkin  raised  with  sandbags,  officials 

Times  staff  reporter  said. 


CONWAY,  Skagit  County  - 
Once  again,  the  river  beat  Fir 
Island. 

Hie  north  fork  of  the  Skagit 
Rivtf  prevailed  over  residents’  ef¬ 
forts  to  hold  it  back  yesterd^, 
and,  breaking  throu^  a  temporary 
levee,  floodM  the  river-delta  com¬ 
munity  for  the  second  time  in  two 
weeks. 

The  river  gushed  through  the 
3 1 -foot-high  dosure  at  about  11 
a.m.  and  just  kept  rising. 

“The  new  levee  they  built?  It’s 
like  it  never  ejdsted.’^  said  Tim 
Bright,  a  member  of  a  Navy 
search-and-rescue  team  dis¬ 
patched  from  Whidbey  Island  to 
check  homes  for  stranded  resi¬ 
dents. 

"The  water’s  going  straight  to 
the  ocean  via  every  farm  in  its 
way,"  he  said. 

Residents  from  nearly  all  the 
190  homes  on  the  delta  were 
evacuated  again,  as  were  residents 
of  the  upriver  towns  of  Lyman, 
Hamilton  and  Thunderbird. 

Army  Corps  of  Engineers 
spokesman  David  Harris  said,  the 
l^ee  break  on  Fir  Island  couldn’t 
be  repaired  until  the  water  re¬ 
cedes. 

That  isn’t  likely  to  be  for  some 
time.. 

The  National  Weather  Service 
wBS»predictiiig  the  Skagit  River 
wouKcrest  at  36  feet  at  Mount 
Vernon  at  10  a.m.  today,  and 
downtown  Mount  Vernon  would 
Ukeljr  be  floo^. 

Sp<alled  "jersey  barriers”  of 
cono^e  forms  uniaUy  used  to 
sepairdte  hi^iway  lanes  were  hold¬ 
ing  back  the  river  there.  The 
bwriers  strung  out  along  the  levee 
just  matched  the  expected  flood 
level  -r  36  feet  -  and  couldn’t  be 


if  those  predictions  hold  w, 
officials  said  the  flooding  on  Fir 
Island  should  be  as  bad  or  worse 
than  it  was  two  weeks  ago,  but 
they  said  it  was  impossible  to  tell 
how  much  water  would  be  left  on 
the  delta  when  it  is  all  over. 

“It’s  absolutely  impossible  to 
predict  how  much  water  we're 
going  to  have  on  the  island  when 
this  thing  crests  out,”  said  Don 
McKeehen  of  the  Skagit  County 
Department  of  Emergency  Man¬ 
agement. 

He  said  at  least  four  breaks  in 
the  salt-water  dike  that  holds  back 
Skagit  Bay  could  serve  to  drain  the 
fresh  water,  on  the  other  hand,  salt 
water  could  come  in  through  those 
openings. 

Officials  also  hope  the  water 
will  go  down  more  quickly  than  it 
did  in  the  last  flood,  which  would 
reduce  the  damage. 

Fir  Islanders,  many  of  whom 
had  lost  eveiything  in  the  tost 
flood,  reacted  with  a  mixture  of 
numbness  and  resignation. 

“What  else  could  it  do  -  cany 
the  house  away?”  asked  Bet^ 
Ruble,  whose  Mann  Road  home 
held  two  feet  of  water  during  the 
last  flood. 

"I  think  we  feel  like  a  hgbter 
who’s  been  knocked  to  the  deck 
and  our  opponent  is  sdll  leaning 
down  and  punching  us,”  McKee- 
ben  said. 

V(4unteers  young  and  old  con¬ 
centric  on  shoveling  gravel  into 
hundreds  of  sandbags  to  be 
trucked  to  the  North  Fork  Bri^, 
where  they  were  to  be  loaded  into 
Arniy  Reserve  helicopters  and  de- 
pCed  next  to  weakened  levees 
near  the  mouth  of  the  river. 

Despite  setbacks,  residents 
were  d^rmined  to  keep  fighting,  i 
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Hooding  at  a  glance 


Mpoks$ek  R.  J  evaetMtioM:intlwEvenon»M 
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repaked  after  flood¬ 
ing  earOer  this 
month  gave  way, 
having  a  ISO-toot 
gap.  1ne  dike  cani 
be  repaired  until  the 
river  recedes. 
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MiH*  VflNay:  There  appeved 
to  be  mote  than  300  homes 
flooded  or  immedietely  threatened 
along  the  Cedar  RiMT  In  King 
Cooi^  between  Renton  and  the 
townotMa^VWley. 


County  by  county: 

Ring:  The  Snoquahnie  and  Cedar 
Rivefs  were  recedng,  but  many 
local  roads  remained  dosed  due 
to  high  water  or  damage. 
Snohomish:  The  Snohomish  and 
Skykomish  livers  crested  and  wer 
rendino.  Major  floortng  continue 
in  iower  Snohomish  Valey. 

Skagit  Rr  island  was  sin  under 
water  last  night  from  a  broken 
diks.  Sis  Skagit  River  cisstsd  at 
Mount  Vernon  and  is  expected  to 
remain  over  flood  stage  urm  Tuer 
WhaUomiThe  Nooksadt  River 
was  stU  2  teel  over  flood  stage 
dowmiveryestetday.naarFeni- 
daie.  water  was  raiaedtag  ki 
Sumas,  streets  were  (Mvaibla. 
Drays  Heibor.  The  Chehads  River 
crested  yesienhy  at  7f  tan  and  is 
expedsd  to  racads  to  65  fssi,  or 
flood  stags,  by  early  tomomiw. 
Clailaa:  Mkior  flooring  caueod  by 
Elwha  and  Dungencss  Rivers. 
Pulflc  Mudsiids  in  Rwaco  alisc- 
tod  a  mobils  home  court  Several 
roads  dosed. 

Rllsap:  Some  roads  have  bean 
undermined  by  wator.  Most  reads 
anectsd  try  lanossoss  tww  cnatsd. 
Msssil'  Levss  break  caused 
flooring  in  Skykomish  Rher  valey. 
Jafisnort  No  cvacunions,  some 

fOlddMIDpt. 

Thantoit  The  MsriuaRy  aid 
Skookumchuck  Rivefs  were  ono 
footabovifloodslagiandricid- 
liii  too  Chehals  was  six  fin 
above  food  stogsi 
Lswir  Tha  Ctahalis  Rhw  cieitod 
n71.43fanatCinima,la 
Skookimchiick  Rivar  oenal  n 
86.43  ton 

taerfltE  The  Coefllz  Rhar  wai 
Daow  noM  sugs  ana  taang 
yestoidnr. 

Ptaicr  Al  thtots  wan  tecalng 


tumtd  to  thnr  homes. 
ChetsK  The  Whnnhss  River 
ae^belassnlaneeje. 
yestatby,  nid  eas  stowb 


Naar  Oetbag  Orbow 
Rbarfloorlaa^ioimrMMeft- 
tW  amn  and  ttrona  currents 
caused  Croekir  bridge  to  tag. 


Rbtr  bi  ths  Qrttawnar  arts 
washtd  out  roads  and  brUgas 
and  floodtd  toms  bomst. 
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President  declares 
disaster  in  Skagit, 
two  other  counties 

By  CHARLES  SIOERIUS 

Stiff  WrtUr _  -  - _ 

President  Bush  made  official  Monday 
srfut  residents  here  have  known  for  two 
weeks. 

The  president  signed  a  federal  disaster 
dedaradon.  assuring  federal  assistance  for 
Skagit.  Whatcom  and 
SncAomish  coundes  ■  More  flood  eov- 
because  of  flooding  erage,  A3~5 
over  the  Veterans  '  ■ 

Day  weekend. 

The  proclamation  is  good  news  to  local 
officials  like  Tom  Sheahan,  Skagit  County 
emergency  management  director,  who  has 
spent  much  of  the  month  gnqn>ling  with 
flood  damage  in  the  county. 

'‘The  outlook  is  a  lot  better.  Fm  looking 
out  and  seeing  clear  sky,  and  Oat  means 
we’re  going  to  lose  some  water,”  Sheahan 
said. 

The  proclamation  clears  the  w^  for  the 
coun^  to  get  money  to  rq>air  homes, 
roads,  dikes  and  other  property  affected  by 
flooding. 

Bush  left  the  declaration  open-ended  to 
allow  other  cotmties  to  be  induded  if  as¬ 
sessments  by  the  state  and  the  Federal 
Onergency  Management  Agency  find  siif- 
flfirnr  damage,  Dan  Youmans.  Gov. 
Booth  Gardner’s  ]Hess  secretary. 

Gardner  suggested  Monday  fliat  damage 
stttewide  could  be  at  least  $100  million  for 
the  Vetems  Day  and  Thank^iving  Day 
floods.  But  aides  said  th^  wu  just  a  guess 
and  the  actual  figure  could  go  much 
higher.'  dfe  Seatde  Post-baeUigencer  re- 
poctcd. 

“We’ie  waiting  for  water  levels  to  go 
down  enoi^  so  we  can  get  in  and  tnUy 
acRss  what  the'diunage  has  been.”  You- 
mans  said.  “HopeAiUy  that  will  be  later 
this  week,  but  in  some  places  it  will  be 
difficultfo  get  in  tiwre.” 

Paitt  of  the  counqr  haw  bv^y  begun 
recovering  from  tiie  second  bout  of  flood¬ 
ing  in  two  weeks,  which  forced  the  evacu¬ 
ation  of  more  than  1,600  peo^'  and 
caoaed  proper^  damage  in  the  mimons  of 
doDan. 
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Damage  to  public  and  private  properQr 
in  Slogit  County  from  the  flood  two  weela 
ago  is  estimated  at  $24.5  million. 

Areas  still  rwling  include  Fir  Island, 
Hamilton,  Lyman,  Cockreham  Island, 
Swan  Ro^  near  Francis  Road  and  Nook- 
achamps  Creek  basin,  Sheahan  said. 

The  priority  todtqr,  he  said,  is  to  im¬ 
prove  roads  so  they  are  usable.  After  that, 
federal  disaster-relief  teams  will  assess 
damage  and  long-term  repairs  can  begin, 
he  said. 

On  Fir  Island,  water  from  the  Skagit 
River  is  still  pourii^  through  a  350-foot 
hole  in  a  nortitem  dike.  Officials  from  the 
U.S.  Army  Corps  of  Engineers  and  Skagit 
County  Public  Worics  met  today  to  decste 
how  they  will  plug  tiie  hole,  said  Public 
Worics  Director  Marie  Spahr. 

Officials  plan  to  measure  the  dQ>di  of 
the  area  near  the  hole  and  then  du^  fill 
as  they  did  the  first  time  the  dike  bixte 
two  weeks  ago,  he  said. 

Mtii  tiie  help  of  an  Everea-based  Na¬ 
tional  Guard  n^  a  U.S.  Army  Reaerve 
helicopler  today  will  continue  ferrying 
sandbags  from  the  North  Foric  Inidge  to  a 
weakened  section  oi  dfloe  at  the  northwest 
comer  of  the  island. 

Elsewhere,  damage  to  roads  and 
smaDer,  isolated  areas  is  being  assessed, 
said  Dw  McKeehen,  county  emeigen^ 
services  mokesman  in  Conway. 

LoTIBb  Samish  River  basin,  waves  rolled 
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Nooksack  River  cuts  new  channel 


Course  endangers 
businesses,  hom^ 

By  CAROL  PERM  '  ~ 

of  the  Herald  staff 


Last  weekend’s  flooding  o^  mar^ginally 
increased  pn^rty  damage  in  most  jp^ 
of  Whatcom  County,  eme^ency  officials 
said. 

But  in  at  least  one  area,  new  flood  dam¬ 
age  may  have  set  the  stage  for  worse 
thinp  to  come. 

Midway  between  Deming  and  Nugents 
Comer,  an  Anny  Corns  of  Engineers  crew 
worked  feveris%  Mond^  night  to  force 
the  Nooksack  River  back  into  its  regular 
course. 

On  Monday  afternoon,  the  river  vras 
churning  northward  across  former  fields 
and  fori^d,  having  eaten  away  its  steep¬ 
sided  banks  and  cut  a  new  charnel  at  the 
end  of  Mariotta  Road.  It  returned  to  its  oM 
bed  about  a  third  of  a  mile  from  Nugent's 
Cmner. 

About  half  the  river's  chocolate-colored 
water  appeared  to  be  rushing  along  in  the 
new  course. 

“We  usckI  to  have  farmland  here.  Now 
it’s  a  brand  new  river,"  said  Bob  Ball,  man¬ 
ager  of  the  Stewart  farm  off  Mount  Baker 


21.  * 


The  new  course  is  worrisome  not  just  for 
farmers  and  property  owners  v^ose  once- 
tran^  fields  are  now  river  sluicing  across 
nuidflats. 


Emergency  officials  say  if  another  flood 
should  occur  before  repairs  are  made,  the 
river  might  continue  its  new  channel 
straight  on  —  smack  into  Nugents  Comer. 

About  a  dozen  busiiiesses  and  at  least  40 
residences  would  be  endangered  if  that 
happened,  said  John  Gillies,  district  conser¬ 
vationist  with  the  VJS.  Soil  Conservation 
Service.  Flood  waters  also  could  damage 
the  Dendng  Road,  Hi^nvty  9,  and  the 
Mount  Baker  Jlighway  at  next  high  water, 
unless  the  river  is  re-directed,  he  said. 


“If  we  get  into  another  flood  situation,  we 
could  have  a  serious  problem,”  said  Gillies. 
“We’re  Jittt  trying  to  do  something  between 
(t^tfaraed  on  Page  A2,  CoL  1) 


Map  shows  where  the  flooded  Nooksack  River  has  cut  a  new  channel. 


Nooksack  cuts  new  channel 


(Continued  from  Page  Al) 
floods.” 

The  Dale  Lee  (arm,  once  situated 
on  the  north  bank  of  the  river,  now 
is  on  an  island.  Banked  by  the 
Nooksack’s  oM  and  new  diannels. 

Ariil  Berg,  engineer  with  the  Army 
Corps,  said  he  and  his  crews  had  fiii- 
ished  extending  MariotU  Road  put 
to  the  new  channel  by  earty  evmiiu 
Monday,  and  would  work  Uvough 
the  ni^t  to  b^  returning  the 
river  to  its  oh)  bed 

"The  river  doesn't  bdong  in  here," 


Where  to  call 

Disaster  aid  applications  ^ 
be  taken  by  tetepnone  starting 
today.  The  toU-firee  number  is 
1-800-4C2-9019. 

The  number  iHU  operate 
from  9  am  to  6  pm  seven 
days  a  week  until  ftirtlier 
Dotke.  Multilingual  operators 
are  available. 


he  said.  “This  is  real  prime  farm¬ 
land." 

He  said  the  river  was  able  to  cut 
the  new  chaimei  because  so  much  ot\ 
the  riverbank  was  eroded  by  flood¬ 
ing  earlier  this  month.  When  water 
again  swept  down  out  of  the  moun¬ 
tains  last  weekend,  there  was  not 
enough  earth  to  contain  it 

Berg  said  once  the  river  is  back  in 
its  old  channel,  the  county  likety  will 
need  to  build  a  levee  to  prevent  the 
same  thing  from  happening  again 
upstream. 

At  a  public  meeting  earfier  this 

month  in  Deming  area  residents 
urged  officials  to  dump  pfans  for  mil- 
fion-doUar  studies  of  the  floorfoUin, 
and  to  put  the  money  into  shoring 
up  riveibanks  and  dred(^  shahgw 
areas. 


Sizing  up  Great 


Experts  agree  it 
was  big,  but  was 
it  The  Big  One? 


by  EricPiyn* 
Times  staff  f6p 


leporter 


Just  how  big  were  the  floods 
that  inufldated  western  Washing¬ 
ton’s  river  valleys  last  weekend? 
D^nds  on  how  you  measure 
them,  and  who  you  a^ 

Take  the  Sl^komish  River  at 
Gold  Bar.  Snohomish  County.  It 
toi^  22  feet  Sundw,  the  hip^ 
reading  since  record  keeping  be¬ 
gan  in  1928. 

The  National  Weather  Service 
says  it  was  the  Big  One,  a  KX^year 
flood.  That’S  a  disdiaige  that  has  a 
1  pere^  chance  of  happening  any 
given  year,  or  just  once  m  a 
century. 

But  the  Antty  Corps  of  Engt- 
ne^  whkdi  builds  and  maintains 
Aiinn  and  dikes,  calculates  the 
flow  of  the  Sttykomish  at  Gold  Bar 
was  more  like  a  38-year  flood,  not 
the  100-year  whopper. 

The  corps  won’t  smr  the  weath¬ 
er  service  fa  wrong.  The  weathm 
seiytee  won’t  say  the  corps  is 

There’s  more. 

The  U.S.  Geological  Survey,  the 
federal  agency  that  maiiitains 
mm  than  250  flow  gauges  on 
Washington  rivers,  says  the  Slty- 


Sr^Eeoe  Water  Management  Dhn- 
aion  says  it  was  a  55-year  flood. 

S^several  of  the  agencies  sity 
flidr  estimates  could  cMnge. 

The  agencies  don’t  disaim  w 
how  high  the  river  got  Th«r  dBffer 
only^  the  likdibood  <rf  recur- 
lence,  the  chance  the  river  will 
lea^  that  hi^  again. 

Describing  flmdi  in  recunence 

interwifaW  100-year  flood,  a  2^ 
year  flood  —  is  a  common  point  of 
reiltienoe  for  measuring  and  com- 
paffaif  them.  .  . 

The  concept  seems  rwsovety 
easy  for  the  pimk  to  gran,  and  ft 
has  Ifaen  instttutionaUM  in  gov- 
ernmient  legufatiofL 

The  federal  government  re- 
qitirea  flood  insurance  for  huud- 
in  ttie  100-yeer  flood  - 

landlikdytoitlwetinafqOysar 

flobdrcmmtiee  inmoae  addttfo^ 

ooddftioas  or  restikt  development 

fliete. 


Flood  Of  ’90 


But  the  scientists  who  calculate 
what  constitutes  a  100-year  flood 
readily  admit  that,  despite  such 
advances  as  satellite  telemetry  at^ 

■  computer  modeling,  there’s  still 
plenty  of  guesswoix  in  what  they 

Like  most  hard  saence,  it  has 
soft,  spots.  The  uncertainties  and 
variables  can  produce  conflicting 

results,  such  as  those  on  the 
Skykomish. 

Smne  scientists  say  that  charac¬ 
terizing  floods  in  recurrence-inter¬ 
val  terms  may  hinder  public  under¬ 
standing  as  much  as  it  helps. 

‘It’s  a  reference  point  that  the 
public  understands,”  said  Bob 
Jackson,  acting  Itydrologist  in  the 
Seattle  office  of  the  weather  set- 
vice.  "But  t^  don’t  understand  it, 
either.” 

“ft’s  something  hydrok^ists  got 
locked  into  doing  years  aga.  Ifs 
what  peimle  want  to  hear,  said 
Chuck  Swift,  acting  water-re¬ 
sources  chief  in  the  state  office  of 
the  Geological  Survey  in  Tacoma. 
"I  think  we  made  a  mistake  doing 
that” 

Lany  Merkle.  chif !  of  hydrol¬ 
ogy  and  hydrauUcs  for  the  Corps 
oiEngineers’  Seattle  district,  says 
he  and  his  cohorts  who  calculate 
recurrence  intervals  sometimes  are 
accu^  of  practicing  witchcraft, 
voodoo,  throwing  da^  at  a  dart¬ 
board. 

"At  times  it’s  more  of  an  art 
than  a  science,”  said  Dan  Harvey, 
the  corps’  chief  ci  hydraulics. 

The  sdentists  want  you  to  un¬ 
derstand  that  the  recurrence  inter¬ 
val  figures  they  produce  aren’t 
absolute.  "This  is  strictiy  statisti¬ 
cal.’’  said  Maury  Miles,  a  Geologi¬ 
cal  Survw  scientist. 

If  you  f^  a  coin  10  times, 
statistics  say  ft  should  come  iq> 
heads  half  m  time,  tails  half  tiie 
time,  on  average.  But  tiiat  domt 
mean  ft’s  impossiUe  Ah'  the  coin  to 
come  w  heads  fal  10  times. 

By  &  same  token,  you  should 
get  a  2S-year  flood  only  once  eveiy 
25  yean,  <m  average. 

But  that  doasni  mean  if  s  un- 
poasfole  to  get  two  25-year  floods 
two  waaifa  afwft,  as  the  corpe  M 
Engineets  says  happened  on  the 
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Ed  WMcar/ Saalfl*  Tanat 


Skagit  River  at  Mount  Vernon  this 
month. 

The  scientists  also  want  you  to 
undeistand  that  vidiat  they  produce 
is  fluid,  subject  to  revision  as 
circumstances  change  and  new 
information  becomes  available. 

Based  on  last  wedcend’s  flood, 
for  instance,  the  King  County 
Suifoce  Water  Management  Divi¬ 
sion  plans  to  diange  its  definition 
oi  what  constitutes  a  100-year 
flood  <Mi  the  Odar  River  at  Ren¬ 
tal. 

Under  die  old  standard,  last 
Sunday's  flood  there  was  a  200- 
year  event  Under  the  new  fbimu- 
la,  it's  only  a  65-year  flood. 

The  canptex  calculations  that 
produce  sucn  estimates  begin  with 
nard  data:  Rivm--elevation  readings 
recorded  at  the  Geological  Sur¬ 
vey's  gauges  are  beamed  via  satel¬ 
lite  to  Tacoma,  where  they  are 
translated  into  cubic  feet  of  water 
per  second.  All  agencies  use  the 
survey’s  data. 

Scientists  don’t  have  a  century 
of  readi^  on  any  Western  Wash¬ 
ington  river  on  wmch  to  base  their 
caKulations.  So  they  extrapolate: 
Wben  10  years  of  data  on  a  stream 
have  been  collected,  the  Geological 
Survey  runs  the  p^  flows  from 
eadi  year  tiirouj^i  a  computer 
program  that  plots  the  {HobaDilily 
of  flows  of  certain  volumes.  Other 
agencies  follow  similar  proce¬ 
dures. 

Before  last  weekend’s  flood,  for 
instance,  King  County  figured 
there  was  just  a  1  percent  cmance 
in  any  givm  year  a  a  flood  on  the 
Cedar  at  Renton  exceeding  8,500 
cubic  feet  per  second.  So  8,500 
cubic  foet  per  second  was  the 
cooddered  the  100-year  flood. 

M  uncertainty  abound,  ex¬ 
perts  admit.  Gauges  can  stop  ftinc- 
tioning  in  floods,  forcing  saentists 


to  estimate. 

And  even  if  the  gauges  do 
work,  they  measure  omy  the  riv¬ 
er’s  suifoce  elevation  -  not  how 
for  the  suifoce  is  fiom  the  stream 
bed.  A  flood  can  scour  the  bottom 
or  deposits  sediment  there,  alter¬ 
ing  flow  volumes  -  the  luisis  for 
the  100-year  flood  calculations. 

Swift  of  the  Geological  Survey 
says  scientists  can  get  that  infor¬ 
mation  in  the  field.  But  in  many 
instances,  he  said,  they  haven't 
been  able  to  get  out  to  the  stations 
to  find  out  now  last  weekend’s 
floods  altered  stream  beds.  The 
peak  flow  and  recurrence  interval 
figures  released  this  week  are  “a 
first,  rough  cut,”  he  said. 

Ibeh  there’s  the  relatively  brief 
period  of  record.  Because  the  past 
record  of  flooding  may  be  only  a 
few  decades  long,  “You  may  not 
know  what  that  1  percent  chance 
of  flooding  really  is,”  said  Derek 
Booth,  a  geologist  with  the  IQi^ 
CounW  Suifoce  Water  Manage¬ 
ment  Division. 

A  big  flood  can  alter  calcula¬ 
tions  significants,  as  it  has  for 
IQng  County  on  the  Cedar. 

And  even  if  a  century  of  data 
were  available,  Merkle  says  there’s 
no  assurance  the  past  century  is 
typical  of  all  time. 

Recurrence-interval  figures 
vary  among  agencies  because  the 
information  tn^  plug  into  their 
calculations  isn’t  ahrays  the  same. 
“There  are  a  lot  of  diffoiem  tools," 
said  Larry  Gibbons  ot  King  Coun¬ 
ty.  “There  are  lots  of  variables.’’ 

For  instance:  Botb  Merkle  and 
Swift  say  that  ctmqiaring  a  flood 
last  weekend  with  one  on  the  same 
river  at  the  same  point  50  years 
ago  is  like  comparing  aisles  and 
oranges,  because  background  con¬ 
ditions  in  the  watershM  that  affect 
runoff  -  dams,  levees,  develt^ 
ment,  logging  -  change. 

They  say  tiie  Getriogkal  Sur- 
v^s  cmculations  don’t  account  fa- 
such  changes,  while  the  corps 
makes  more  of  an  effort  to  foctor 
them  in. 

Swift  said  it’s  tiie  direction  in 
which  hydrologists  and  hydraulic 
engineers  are  moving,  but  tii^  still 
are  learning  bow  to  quamiiy  those 
changes  and  phig  thm  into  their 
recurrence-interval  calculations. 

Changing  conditions  in  water¬ 
sheds  may  mean  the  same  peak 
flow  that  was  calculated  as  a  100- 
year  flood  years  ago  is  something 
ukefy  to  occur  moe  frequently 
todqy.  Swift  said,  but  the  recur¬ 
rence-interval  ^uies  haven’t  al¬ 
ways  kept  pace. 

The  stme  may  be  experiencing 
moie  100-year  floods  because  thm 
are  no  longer  lOO-year  floods.  “We 
are  getting  more  large  floods  titan 
we  dad  yean  ago,"  Swflt  said. 

■  name  afofr  rMorfor  JGfldbflffoe 
UmgeoubribatadtoO^npoit 


Keeping  watch  on  the  dikes 


HbMww  Paul,  a  Olka  DMitet  17  eoaaaiaaiofiar,  atands  atop  a 
of  lha  dOca  ia  failing  near  whara  ha  atandt. 


8n«  TmnB  /  Shag*  VMiy  H« 

Of  dike  in  the  River  Bend  Road  area.  A  5004o6t  alialc 


Floods  weaken  River  Bend  dik^ 


By  CHARLES  SWCRIUS 
and  M.8HARON  BAKER 
aaawiirtiiw 

MOUNT  VERNCX4  -  A  SOO-fDOt  seo- 
tkn  of  «fifce  on  River  Bead  Road  is 
“dkfiag  awiy”  and  won’t  hold  if  die 
Skagit  River  floods  agab,  a  (fike  district 
oonmissioDer  said  ttxfiy. 

“Then  an  man  flahiTes  Uke  diis  ia 
other  districts,’’ said  Maldiew  Pad.  DObb 
Oistiict  17  ooanniaaioaer.  “We  have  a 
serious  pnUem  hen.  R’e  going  to  cost  a 
lot  of  tnooey.” 

Ttndee  been  dumping  gravd  and 
dft  near  the  weakened  eec»»  ainoe  it 
was  dbcovend  Saandagr  morning.  Cnws 


coodiaied  to  work  on  the  sectioa  today. 
A  baddioe  is  moving  fill  fiom  die  street 
(0  the  dike. 

on  top  of  the  grassy  dike 
earlier  to^.  Fad  said  nodung  but  dirt 
stands  bemeen  Mount  Vernon  and  high 
water  if  the  river  rises  again.  A  crack 
nmdng  paialld  along  the  dike  sqiarates 
whole  sections  of  grass  and  dirt  firm  the 
rest  (tf  the  dike. 

The  secdon  of  dke  is  of  concern  be¬ 
cause  of  its  proximity  to  the  Anacortes 
Water  Tieaiment  Plant,  vriiicfa  provides 
wmer  to  Fidalgo  Island  and  parts  of 
vnddbey  Island  as  wdl  as  La  Conner. 

Ed  C^MSso,  chief  operator  at  the 


dant,  is  not  concerned  die  plant  w 
Qood  because  die  plant  mainains  its  or 
secdon  of  dike. 

“The  portion  of  the  river  dike  we  or 
is  in  great  shape  and  we  also  have  a  3 
fijot  Ugh  ring-dikB  around  die  dant  1 
die  dike  district  portion  of  die  dike  we' 
woriied  about,’’  Capasso  said. 

“I  guess  our  second  worry  is  t 
River  Bend  Road  (along  die  river  (fike) 
he  said.  “We  need  diat  road  tl 
people  here  as  wdl  as  chemicals  w-ut 
dm  water.’’ 

Other  dike  districts  ate  having  pro 


See  OFFICIALS.  Page ) 


Officials 


keep  watch 
on  saturated 
dike  ^stem 

Continued  from  Page  A1 


terns  wiib  slougbiitt  and  eroaoo, 
aldioagh  die  River  Bend  area  is  of 
die  most  coooeni,  said  Dave 
Brooldags,  assistant  flood  control 
engtneer  for  Scagit  Qwn^. 

“We  have  some  crews  in  there 
worfciag  ri^  now,’*  he  said. 
“We’re  potting  Band-Aids  <»  oor 
wounds  (all  around  die  county).*’ 

Paul  says  he  can’t  explain  ediy 
ii|»ig>,  a  wall  of  brolm  stones 
that  protects  the  bank  behind  the 
River  Bend-area  dike,  has  disap¬ 
peared. 

“R  is  not  going  into  the  river,  it 
is  going  straight  down.”  said 
Paul,,  a  dike  commissioner  for 
more  than  a  dozen  yean.  “Tins 
has  never  h^ipened  before,  it  is 
the  first  titne.’’ 

Pnil  predicted  that  serious  prob¬ 
lems  wm  occur  if  t;«e  river  rekhes 
30  feet  —  about  S  feet  lower  dm 
its  peak  last  Sunday.  The  Skmt  * 
River  at  Mount  Vernon  was  18.7 
feet  at  10  a.m.  today. 

CoonQr  oflBdals,  U.S.  Atoqr 
Corps  of  Engineen  officials  and 
dike  cormnisstooen-  were  mfering 
today  to  decide  ediat  should  be 
done  about  die  weakened  dike  at 
Rivet  Bend  Road. 

Woric  also  is  oontiraiing  oe 
other  dtkor,  indiKiing  those  bor¬ 
dering  waeer-saniratBd  Fir  Island; 

A  tempoeary  rock  closure  being 
built  by  the  corps  is  almost  done, 
Brookiaa  said. 

fair  DochnowsU,  a  spokes- 
womn  fer  the  U.S.  Army  Corps 
of  Engineen,  said  the  cops  ex¬ 
pects  to  finish  the  temporary  dike 
by  6  a.m.  Tuesday. 

“That’s  continuous  work,  24 
houn  a  day  sinoe  last  Wed¬ 
nesday,”  she  said.  “A»  soon  as 
that’s  finished  we’ll  jump  right  in 
and  stut  on  the  permanent  do- 
soie.  We  otpen  to  be  *«««*»"«<  irt 

three  weeks,  just  before  Oiritr- 

_ 


Dadmowsld  said  it  will  cost 
about  $600,000  to  rnair  die  per- 
mmentdihe. 


“The  penaaiifiif  ddiure  will  be 
built  rigv  bdibid  die-  lemporaiy 
eoB.*’  2a  said.  “R  will  be  5  feet 
hfeSer.  thm  the  rack  clonre  and 
smile  to  tfaa  heigltt  of  dm  (rest  (tf 


SWplitn  Schwi»dirffnr«ga  Vaa«y  Ihwld 


Jerry  PeRand  (left)  and  Ken  Smiley  carry  a  section  of  18-inch  pipe  in 
west  Mount  Vernon.  The  pipe  and  a  pump  were  used  to  remove  water 
(tom  a  flood-created  pond  next  to  the  KBRC  radio  station  to  nearby 
storm  drains.  The  pump’s  capacity  is  about  5,000  gallons  per  minule. 


the  dike).’’ 

On  die  south  eiid  of  the  islteid, 
die  eonn^  is  working  with  the  Soil 
Conaervation  Service  and  Dike 
Distiict  22  to  obtain  SCS  fimding 
to  iqpair  botes  in  the  saltwater 
dilCB. 

“Hcpeftally  we  can  start  repair¬ 
ing  the  saltwater  dikes  tomor- 
raw,”  RreokiDgs  said.  Rrportedly, 
tete  ara  at  leisr  nine  significant 
hresds  in.  the  saltwater  dike. 

A  ferecastcf  hight&tes,  wanner 
weather  aid  rain  for  the  next  few 
dqrs  in  not  wwiying  county  offi- 
dm 

**We’rein  store  fer  some  le^ 
high  tides  this  mondi,  which  is  a 
ocimal  occurrence,’’  Broddngs 
said.  “Todry,  we  start  into  the  13- 
fbot  tides  which  is  just  about  as 
Ugh  as  feey  get  around  here.” 

MeanwUle,  flood-related  wodr 
goes  on  elsewhere  in  die  counqr. 

One  of  the  biggest  probtems 
now  is  starxling  water,  said  Brook- 
logs. 

“Everythin  is  saturated  and  ihe- 
water  is  nnding  its  lowest 
ground,”  he  said.  “A  lot  of  pipes 
were  blocked  fer  so  long,  and 
ocnldn’t  diaiii. 

*Ttis  a  matter  of  time  before 
dte  tew  seas  diafai  and  we’re  oy- 
ing  tor  beb>  diem  aioag  by  pomp- 
ing.  We  still  have  a  ^  of  pnb- 
temt  and  a  lot  of  erasiao.” 

Odier  areas  of  conoenr  indndB 
acme  «"—««■  on  the  northatn 
slope  of  die  Skagit.  emcteOy  near 
Lyman  and.  HmOtan,  diet  bane 


bea  filled  with  gravd  and  otto 
debris,  iw  sbmI^ 

“It  has  filled  diose  streams  to 
capad^.”  Broddngs  said.  “They 
don’t  have  channels.’’ 

The  uncontrdled  water  is  caos- 
ing  some  danu^  to  private  prop¬ 
erty,  he  said,  and  the  oooBty 
doesn’t  have  any  iorisdicticm  over 
the  streams  so  it  hasn’t  been  able 
to  go  in  and  clean  diem  out. 

Mourn  Vernon’s  revetment,  a' 
retaining  wall  in  the  downtown 
area,  is  open  for  parking  but  is 
being  closi^  watchk. 

“It's  suffered  slightly  during 
both  floods,”  said  John  Wiseman, 
dty  engineer.  “Not  that  naidi 
from  a  stnictnral  stant^int,  but 
we’ve  seerr  some  erosion  under- 
neadi.  At  some  point,  we’d  iflce  to 
get  some  riprap  added  to  it  but  it 
u  si&  fer  die  present  time.’’ 

The  dty  is  gdng  to  try  to  obtain 
fedoal  for  revetmem 

mainttnance,  he  said. 

■  S3b^  Vofby  OmU 
Twportgr  Otttd  Hutson  eontrQmttd 
toMsnport 
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Dikes 


(Continued  from  Page  Bl) 

South  of  Everson  near  Nugents 
Comer,  flooding  cased  an  estimated 
$1.7  million  damage  to  dikes  and 
bank  protection  systems.  However, 
because  the  Army  Ck>tps  of  Engi* 
neers  didn’t  reco^iize  dikmg  in  that 


area  as  part  of  a  continual  system, 
the  cost  (tf  repairs  will  be  pidced  up 
by  the  Soil  (^nservation  Service, 
Henkensaid. 

Along  the  south  fork  of  the  Nooks- 
adc,  between  Acme  and  the  conflu¬ 
ence  with  the  main'  river,  about 
$100,000  damage  was  done  to  dikes. 
About  $130,000  damage  was  also 
(kme  to  dikK  between  Everson  and 
Nugents  Comer. 


Henken  said  about  $100,000  would 
have  to  be  spent  to  construct  new 
dikes  along  the  middle  fork  of  the 
Nooksack  where  none  now  exist  if  ;~'^ 
future  problems  are  to  be  avoided. ' 

He  said  the  river  was  150  feet 
away  from  one  home  in  that  area  at 
the  beginiwg  of  November.  It’s  now 
within  34  inches,  he  said. 

Though  estimates  are  stiD  being 
^ ,  prepared,  Henken  said  it  could  cost 
u  much  as  $500,000  to  .  ai(air  .dke» 
/Idong  Onyon  and  (Hader,' creeks 
^^ntocting  the  (Hader  Sjikings  and 
Mount  Baker  River  subdvfaions. 

FkxM^  destroyed  fivriJKWMS  in 
Glacier  %ing  last 700^  along., 
with  a  section  of  road:  4 
i'!-  (Hader  and  CanyeB-^kgdrain 
‘'faito  the  north  fork  of  : 

.  A  potential^  serious  pr^nEwor 
exi^  near  Glader,  where '.Gladdr 
Oeek  is  threatening  toljinim  its'  : 
bJMifettid.cannect  wiu  GaBDntKeek 
liiilWe  town.  V  th^  oSS^ 
there  could  be  severe  floodiy  in  the 
resort  community. 
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A  tfiieks  dump*  reek  for  a  roadway  to  a  break  in  Fk  Wand'a  sakwator  dice  near  Brown’s  Stougli  about  a  mHe  aoudi  of  Fk  WarKf 
Road.  Strkter  Conatnietion  Co.  of  Beffingham  waa  one  of  three  companies  awarded  contracts  for  eome  tepak  work  thie  week. 
Accordhg  to  Steve  Bentiey,  superintendent,  crews  wM  work  15  hours  a  day  in  an  effort  to  have  the  road  to  break  finWied  by  this 
weekenl.  They  hope  to  have  the  break  completed  by  Christmae,  he  said. 


Tides  hamper  repair  of  sea  dikes 


By  CHARLES  SIOERIUS 

smvmr _ 

CONWAY  —  Saltwater  continues 
-aurting  bade  and  forth  unth  the  tide 
through  holes  in  Rr  Island’s  southern 
dike,  keeping  residents  away  and  ham¬ 
pering  repairs. 

Tide  water  is  hurting  progress  of  re¬ 
pairs  to  three  of  four  major  holM  in  tiie 
riddled  soutiieni  dike  thitt  protects  the 
island  from  Skagit  Bay. 

And.  repairs  to  die  fourtii  major  hole, 
near  Brown’s  Slough,  cannot  start  be¬ 
cause  of  federal  wetlands  regulations,  a 
U.S.  Army  C(»ps  of  Engineers  spdoes- 
woman  said  todi^. 

Dike  Dis^  22  rqiresentatives  met 
with  U.S.  vb^iay  Coqu  gineers  in 
Seattle  tins  nrarning  about  tu  ;  wetiands 
question,  said  Patrida  Cook,  corps 
spokeswaman. 

She  said  the  corps  is  dying  to  ^leed 
the  permit  process  snd  win  10^  have  a 
decision  next  week. 

“We  do  have  to  lodt  at  it  We  have  to 
go  see  exactiy  what  scopt  they  ate  taDc- 
ing  about,’’  Oc  said,  “we  can’t  just  say 
yea  or  nay  widwut  knowiim  aD  the  fects. 
it’s  the  law.” 

Last  week,  die  state  Dqmrtment  of 
Fisheries  waived  some  permit  requite- 
meats  so  a  2S0-foot  section  of  new  dike 
near  Brown’s  Sough  could  be  built 
quicUy.  The  new  section  wiU  eliminate 


about  2,000  feet  of  salmon  breeding 
ground  but  wiB- block  tide  water  from  the 
hole  behind  it 

The  dike  is  perforated  with  manmade 
and  flood-created  holes.  Holes  were 
blasted  into  die  dike  to  allow  the  flooded 
island  basin  to  drain. 

Other  major  hdes  will  be  repaired  to 
look  nmch  the  same  as  they  did  before 
November  flooding.  Because  of  that,  no 
corps  pernuls  will  be  required  for  those. 
Cook  said. 

Two  of  diree  contracts  fw  r^airs  to 
the  dike  and  for  a  road  to  it  were 
awarded  this  week.  A  Bellingham  con¬ 
tractor  is  working  on  a  new  section  of 
dike  to  close  a  hole  near  Brown’s 
Sough. 

“We  will  get  die  job  done  in  30  days 
barring  naiu^  duaster  or  significant 
diaiues  in  dte  acepe  of  the  wtnk.’’  said 
Jay  vanlAfingerdea,  general  manager  of 
Stiider  Coostiuction  Co.  “Fd  like  to  get 
it  done  in  two  weeks.’’ 

Many  Hr  bland  formers  remain  away 
from  dietr  homes  md  proper^  because  of 
high  tides.  When  the  tide  comes  up,  salt 
water  floods  formvs’  {noper^. 

“b’s  going  to  be  quite  a  long  time 
befrxe  many  of  tikem  move  back,^’  said 
Dick  Mathews,  vbo  tecendy  retired  as 
the  Washington  Sate  Universite  Cooper¬ 
ative  Extensioo<  dairy  spemaiist  for 
SkagiL  bland  andSoohooush  counties. 


Madiews  visited  die  island  and  several 
dairy  formers  recently  to  determine  the 
extent  of  die  damage. 

“Tbey’ve  been  out  a  month  now,”  he 
said.  “And  it  may  be  at  least  10  days 
before  the  levees  on  the  soudi  side  are 
fixed.” 

Farmers  say  much  of  the  salt  water 
saturated  land  will  be  extensively  dam¬ 
aged.  To  be  usable  again,  the  soil  will 
require  fresh  water  cleaning  by  rain  or 
irrigation. 

“Tbere’s  a  tremendous  amount  of  soil 
damage,”  he  added. 

In  other  developments: 

■  Residents  of  Willow  Lane  and  Riv¬ 
erside  Drive  area  in  Mount  Vernon  met 
Monday  to  forther  discuss  flooding  in 
dieir  neighborhood.  A  private  civil  ei^- 
neer,  hii^  to  find  out  if  the  dQr  emued 
the  flooding,  was  expected  to  report  to 
the  grotm  today,  said  a  spokesman  for 
the  neigobotho^.  Tbe  groiqi  has  said 
foey  will  file  a  lawsuit  against  the  city  if 
die  rqwn  shows  flooding  was  caused  by 
die  municipality. 

■  Red  Cross  workers  are  moving 
fixan  Hamiltoo  City  Hall  to  Mourn  Ver¬ 
non  as  die  case  load  diminishes.  Ibe 
Mount  Vernon  Red  Cross  center  u  lo¬ 
cated  at  Immaculate  Concqition  Church, 
215  N.  15fli  St 

■  Skagit  ValUy  Herald  reporter  M. 
Sharon  Baker  contributed  to  Ms  report 


Failed  proposal  to  raise  levees  still  debated 
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By  CHARLES  SIDERIUS 
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In  the  summer  of  1979,  thou¬ 
sands  of  pet^le  gathered  in  the 
nation's  capital  to  rally  against 
nuclear  power. 

A  few  hun¬ 
dred  miles  to 
the  north, 

Pennsylvania’s 
Three  Mile  Is¬ 
land  nuclear 
power  plant 
was  still  bub¬ 
bling  ftom  a  —  - 

nuclear  acci-  ^  AMTNfi 

dent.  Nation  the  wild 

wide,  the  pub- 

lie  opinion  of  lOVER 

nuclear  power  "■ 

was  nearing  a 

meltdown. 

In  the  fall  of  that  year.  Skagit 
G)unty  voters  went  to  tte  polls 
and  resoundingly  said  they 
wanted  nothing  to  do  with  a  nu¬ 
clear  power  ^ant  proposed  for 
Bacus  Hin  near  Sed^Woolley. 

Those  same  voters  tur^ 

down  a  proposal  for  a  counqr 
transit  system,  for  a  new  coun^ 
jail  and  for  a  $SS  million  flood 
control  project. 

Some  say  the  nuclear  power 
issue  caused  voters  to  n^  a 
mqject  that  would  have  kqx  the 
Ski^t  River  in  check  duiii^ 
November’s  relatively  un¬ 
remarkable  flooding. 

“I  don’t  think  there  is  any 
doubt  it  would  have  withstood 
dtis  flood  event.”  said  Lester 
Soule,  who  worked  on  the 
project  as  a  hydraulics  engineer 
wiu  the  U.S.  Army  Corps  of 


Others  disagree,  saying  that 
while  dm  nuclear  power  issue 
m^  have  helped  pull  down  the 
floM  contrcH  project,  voters 
were  smart  enough  to  trounce 
flood  control  beawse  it  was  a 
quick  fix  stdution  to  a  long-term 
problon. 

“Yes.'  it  trould  have  stopped 
.tUa  last  flood,  but  with.respect 
to  die  ftimre,  no.  it  was  aoir«  i 
wMwatwt  (to  vote  it  down),”  said 
Larry  Knnzler  of  Sedro- 
^Woolley,  who  campaigned 
'against  the  project. 

“It  was  la^  and  grandiose 
and  it  scared  pet^e,”  said  Don 
NNson,  a  Skagit  Counqr  Flood 
Control  en^neer  for  at  least  IS 

The  shelved  U.S.  Army  Corps 


of  Engineers’  project  would  have  dike  near  the  North  Fork  twice 

raised  and  strengthened  34  miles  failed,  was  estimated  at  $S.S 

of  existing  levees  around  Mount  million  even  before  the  second 

Vernon.  It  would  have  provided  flood  came.  No  damage  esti- 

the  entire  levee  system  south  of  mates  are  available  for  die  see¬ 
the  Burlington-Se^o- Woolley  ond  flood, 

area  with  a  minimum  river  water  Downstream  from  Sedro- 
capacity  of  120,000  cubic  feet  Woolley,  the  project  would  have 

per  second.  I^vided  100-year  flood  protec- 

The  Skagit  River  ran  at  tion  for  urban  areas  and  SO-year 

ISS.OOO  c£>  during  the  secoi^  protection  for  rural  areas.  Mount 

November  flood.  Nelson  esti-  Vernon  would  have  gotten  pro- 

mates.  The  proj^  would  have  tection  fm  tq>  to  a  SOO-year 

protected  14.200  acres  of  farm  flood  event.  November  floods 

land  from  flooding  and  would  were  20-25  year  evoits,  accord- 

have  slighdy  inqiroved  protec-  ing  to  the  corps, 

tion  of  a  few  areas  in  die  lower  Burlingttm  and  Fir  Island 
valley.  would  have  both  been  well  pro- 

The  federal  government  and  tected  and.  certainly  would  have 
the  state  would  have  paid  the  stayed  dry  diis  November  had  > 
bulk  of  the  or  about  $44  die  project  been  conqiletnl,  eo- 

million  in  1979*  dollars.  In  gineers  say. 

today's  doOan,  me  stue-'  and  “1  don't  think  anybody  pro- 
federal  fliare  amounts  to  more  dieted  a  back-to-back  flood 

than  $1S6  mOlioo.  event  You  design  for  one 

Skagit  County  voters  were  though,”  mid  engineer  Soule, 

being  asked  to  pay  ^  to  $14  who  is  now  chief  of  the  dvil 

ntiluon  in  local  matching  funds.  management  section  with  the 

In  1990  ddlars,  die  project  corps.” 

amount  is  roughly  equivalent  to  “It  would  have  held  for  both 
$50  millioo.  flood  events.  There  would  have 

The  damage  last  rntmth  to  Kr  been  minor  scouring.  I  don’t 

bland  alone,  where  a  section  of  think  at^  of  the  levees  would 


have  fiuled.”  he  sakL 

Upriver  finm  Sedro-WooOqr, 
the  Notdcachamps  and  C3m 
Lake  areas  were  also  to  be  pro- 
leclBd  hy  improved  levees. 

“We  were  going  to  utilbe  as 
much  as  possm  ot  the  existing 
levees,  improving  them  udiere 
possibie  and  raisiiig  diem  where 
necessary,”  said  Soule. 

Knnrier,  who  b  in  the  |soce» 
of  writing  a  book  about  Skagit 
VaDqr  floodu^,  said  levees  pro¬ 
vide  people  wim  a  fidse  sense  oi 
secunqr.  He  said  the  only  long¬ 
term  answer  u  to  give  tte  river 
a  place  to  go. 

A  cooibi nation  of  levw  im¬ 
provements  and  construction  of 


the  often-talked  about  Avon  by¬ 
pass  u  the  sdution,  he  said. 

“All  you  do  ^  raising  the 
dikes  tt  teQ  people  in  the  valley 
triio  are  going  to  be  here  in  100- 
150  years  that  yon  didn’t  care 
about  solviag  the  problem,” 

gimrlwr  (aid. 

The  Avon  bypass  would  (fivert 
a  portion  of  floodwalera  between 
Burlington  and  Mount  Vernon 
and  duect  it  to  PadiDa  Bay.  The 
bypass  wonld  dms  lessen  tibe 
amoant  of  water  flov^  down¬ 
stream  in  the  Skagit  River. 

Progea  opponents  aiao  said  the 
project’*  milings  clearly  ont- 

SooOaATE.PMM 
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There  wee  e  fear  that  new  aid 
stronger  dikes  wonld  have 
bodged  the  river  up,  cansing 
more  floodiag  in  die  Nook- 
adnmm,  Samish  baain  and 
dear  Lake  arena. 

“No  pnviaions  have  been 
made  to  remove  Sb^  River 
flood  wasera  firam  15,000  acret 
on  die  Saniiah  River  flati,”  aaid 
a  uewyper  advertisement  op¬ 
posing  me  project 
'After  votare  ttmed  die  pepiert, 
down,  Skagit  Condy  Commie- 
skxiers  aem  the  com  a  letter 
cayisd  locd  becking  did  not  mn- 
temh».  That  eflbctivribr  tabled 
the  prqject  but  did  not  kill  it 
wwgw—faMwi  anifaoriza- 
tion  had  dieady  been  oblaiiied. 


Crjgreesionel  eatiioiiaalion, 
which  doea  not  gnareniee  fimd- 
ing,  b  good  Ibr  10  yean  onoe 
it’s  granted.  After  that,  exten- 
rione  of  anthorization  can  be  ^i- 
proved. 

Mount  Vernon  Mayor  Ray 
Reep  reouesied  such  an.exten- 
rion  in  1988  and  appears  to  have 
gotten  it  Money  to  apdme  the 
study  baa  been  requested  fiir  the 
next  biemiinm,  eocording  to  die 
corps. 

“I  ei^poeted  the  levee  prciject 
I  aaanw  of  what  tiny  wen 
the  time,”  said 
ooqoqt  wmnwr  rwitOD.  ns 
this  aoon  efter.  Pm  aftaid  it 
would  M  —  not  flrom  a  flood 
oontrol  point  of  view  but  ftom  a 
in<»w  and  politieal  view.  Pd  be 
nervons  abont  rejuvenating  it’* 


SI^*M  adwNdtr  /  3hagR  VWhr  HwM 

Hundrtds  of  volunloor*  Hko  thoM  wtw  ho^pod  fM  sandbags  fei  downtown  Mount  Vanwn  migM  hava  boon 
able  to  stay  homo  if  a  lovy  hnprevamonl  profact  had  boon  approvad  by  volars  in  1979.  Enghaars  say  It  is  ■ 
unikaly  Mount  Vamon  would  hava  floodad  tha  Hood  control  prpfact  had  baan  buM. 
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Floods:  Levee  systems  give 


From  Page  1 _ 

water  marks  during  floods,  tell 
planners  what  areas  need  to  be 
excluded  from  fliture  develop¬ 
ment 

King  County,  for  example,  is 
just  now  preparing  a  draft  of  a 
new  flood  plain  map.  The  last 
map  was  drawn  in  1964. 

“We  had  high-water  record 
maria  on  the  Skykomish  River 
where  there  was  no  flood  map¬ 
ping  to  date,”  said  Tom  Bean, 
senior  engineer  for  King  Coun- 
</s  Surface  Water  Management 
Department 

Also,  millions  of  dollars  in 
federal  aid  for  projects  that 
could  have  help^  solve  the 
problems  were  never  spent 

Max  McYoung,  an  avid  Skagit 
River  fisherman,  noted  that  the 
U.S.  Forest  Service  never  used 
$11  million  authorized  by  Con¬ 
gress  in  the  eariy  1960s  for 
acquiring  lands  to  protect  the 
Skagit  River  under  the  federal 
Wild  and  Scenic  Rivers  Act  That 
money,  McYoung  says,  could 
have  bMn  used  to  buy  land  in  the 
river’s  watershed  to  protect  it 
Arom  logging,  fishing  or  flooding 
damage. 

The  Forest  Service,  in  letters 
to  U.S.  Rep.  A1  Swift,  D-Wash., 
said  the  money  wasn’t  ever  re¬ 
quested  or  appropriated,  but  that 
“acquisition  will  occupy  increas¬ 
ing  attention  in  1991.” 

.  McYoung  says  local  govern¬ 
ment  also  is  to  blame  The  Skagit 
County  Commission,  which  was 
supporting  the  construction  of 
two  nuclear  power  plants  at 
Sedro-Woolley  in  the  late  1970s, 
t|ras  opposed  to  the  Wild  and 
Scenic  Rivers  designation  for  the 
Skagit,  he  said. 

i  At  the  urging  of  power  plant 

aponente,  the  Skagit  River  was 
«n  wild  and  scenic  status  in 
197a  The  nuclear  plants  were 
dever  built 


Across  Western  Washington, 
a  major  dilemma  is  how  to  hold 
back  the  natural  force  of  rivers 
with  decades-old  dikes  and  le¬ 
vees  that  are  designed  to  fail  and 
permit  flooding. 

“The  levee  systems  have  giv¬ 
en  people  a  false  sense  of  securi¬ 
ty,”  Bedh  said.  “I  look  all  over 
and  see  the  levees  are  built  right 
on  top  of  the  rivers.  But  you  have 
to  give  the  river  room  to  move.” 

Bean  and  a  team  of  about  two 
dozen  local,  state  and  federal 
officials  have  been  assessing 
damage  from  last  month’s  flood¬ 
ing  in  an  attempt  to  lessen  dam¬ 
age  in  Aiture  disasters.  A  draft 
report  compiled  last  week  sug¬ 
gests  that  flooding  cannot  be 
curtailed  unless  development 
and  industry  are  controlled. 

THE  WEATHER,  on  the  other 
hand,  is  impossible  to  control. 

“The  way  this  year  has  gone 
weather-wise,  anything  is  possi¬ 
ble.”  Hank  Treick,  National 
Weatiier  Service  specialist  said 
yesterday.  “Right  now  there  is  no 
melting  going  on  other  than  in 
Seattle  and  the  lowlands.  It’s  still 
colder  than  the  dickens.  But  the 
possiblity  for  more  flooding 
would  be  great  if  we  bad  another 
Pineapple  Express  come  in  on 
us.” 

The  storm  that  caused  No¬ 
vember’s  flooding,  the  new  dam¬ 
age  report  says,  was  not  all  that 
unusual. 

“Precipitation  amounts  in  the 
northern  Western  Washington 
watersheds  were  not  sufficient  to 
cause  flooding  under  normal  cir^ 
cumstances,”  it  says. 

How,  then,  did  the  recent 
flooding  become  the  worst  in 
state  history? 

Development  in  flood  plains 
has  increased,  it  says,  worsening 
chronic  flooding. 

The  Issaquah  area  and  Maple 
Valley  have  developed  rapidly 
without  adequate  flo^  control 


^Disastaroiis*  floods 
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and  little  regard  for  potential 
flood  danger.  Bean  said. 

One  of  the  most  critical  prob¬ 
lems  caused  by  development  has 
been  flooding  of  public  buildings, 
such  as  nursing  homes,  schools, 
police  and  Are  departments  and 
jails.  A  rescuer  was  killed  during 
the  evacuation  of  a  nursing  home 
during  a  1966  flood  in  Sultan. 

month’s  flooding  caused 
the  evacuation  of  several  nursing 
homes  in  North  Bend,  and  of  the 
police  station  in  Snoqualmie  and 
the  jail  in  Renton. 

The  team  recommends  that 
public  buildings  be  banned  in 
flood-prone  areas. 

The  report  notes  thqt  while 


people  ‘a  false  sense  of  security’ 


only  two  deaths  resulted  from 
last  month’s  flooding,  “damage  to 
farms,  homes,  roads,  bridges  and 
utilities  was  severe  and  exten¬ 
sive.”  More  than  500  head  of 
cattle  perished.  The  rising  flood- 
water  forced  the  evacuation  of 
hundreds  of  people. 

“For  many  of  the  evacuees, 
abandonment  of  their  dwellings 
and  possessions  was  a  repeat 
experience,”  the  report  says. 
Flood  investigators  said  many  of 
the  evacuees  should  not  have 
been  allowed  to  remain  on  their 
property  after  the  last  flood. 

BECAUSE  OF  PAST  mis¬ 
takes  in  river  management,  some 
flood  experts  do  not  offer  much 
hope  that  flooding  damage  can 
be  avoided  in  the  ^ture. 

“Watershed  management, 
which  cuts  across  numerous  in¬ 
terests  and  regions,  is  going  to 
require  the  same  scale  of  coordi¬ 
nation  as  a  great  disaster  or 
war,”  said  the  ITMTs  Naimaa 

But  he  cautioned  that  there 
should  not  be  a  rush  to  create 
new  groups  and  new  goals  “when 
previous  goals  have  yet  to  be 
Ailly  implemented.” 

One  of  the  biggest  obstacles 
to  reaching  those  goals  is  the 
patchwork  of  diking  districts, 
which  turners  form  to  maintain 
the  dikes  and  levees  that  try  to 
hold  the  rivers  to  their  course. 
The  districts  must  struggle  every 
year  to  shore  up  river  contain¬ 
ment  systems  with  inadequate 
money  and  little  coordinatioa 

Snohomish  County  diking  dis¬ 
tricts,  for  example,  only  recently 
agreed  on  a  plan  to  allow  for 
flooding  over  their  dikes  in  cer¬ 
tain  parts  of  the  county  to  ease 
the  damage  in  other,  more  popu 
lated  sections. 

“After  years  of  dueling  in  the 
sun  we  have  finally  come  to 
agreement  on  river  levels,”  sai.I 
Bob  Johnson,  a  Snohomish  Rive  * 
diking  district  commissioneiv 


In  Skagit  County,  Mark  Wat- 
kinson  of  the  Department  of 
Emergency  Management  said 
current  practice  is  to  maintain  or 
reconstruct  dikes  and  levees  to 
withstand  a  SO-year  flood  level. 

“But  those  levees  (that 
flooded  on  flie  Skagit  River)  are 
not  up  to  those  levels  right  now,” 
he  said.- 

Skagit  County  residents  have 
shown  a  reluctance  to  tax  them¬ 
selves  for  flood  country  projects, 
said  Lloyd  Ivey,  a  longUme  Skag¬ 
it  diking  district  commissioner. 

The  Army  Corps  of  Engineers 
has  said  all  dikes  and  levees 
along  the  Skagit  should  be  rein- 
fore^.  The  corps  helped  initiate 
a  countywide  Iwllot  issue  in  the 
early  1980s  so  residents  could 
vote  to  approve  the  matching 
money  needed  to  do  the  repairs. 

In  annual  inspections  this 
summer,  the  corps  said  the  Skag¬ 
it  dikes  and  levees  were  well 
maintained,  but  corps  officials 
noted  that  doesn’t  mean  the  sys¬ 
tem  is  adequate  for  major  flood 
control. 

“They  were  not' designed  for 
the  level  of  flooding  that  we  have 
had.”  said  a  corps  report 

The  failure  of  local  flood 
control  planning  in  Skagit  County 
and  other  counties  may  force  the 
Federal  Emergency  Management 
>^ency  to  move  some  communi¬ 
ties.  such  as  Hamilton  on  the 
Skaidt  River  and  Ebey  Island  on 
the  Snohomish  River. 

Pockets  of  development  on 
the  Snoqualmie  and  C^ar  rivers 
may  also  need  to  be  removed. 

“There  are  six  pockets  ftom 
Whatcom  to  King  County  (where) 
we  see  flood  after  flo^,”  said 
Carl  Cook,  natural  hazards  chief 
for  the  Northwest  region  of  the 
Federal  Emergency  Management 
Agency. 

The  agency’s  Bob  Freitag 
said  it  tri^  to  move  some  resi¬ 
dents  on  Ebey  Island  after  major 


flooding  in  the  late  1970s. 

“But  everyone  I  talked  to 
didn’t  want  to  go,”  he  said.  ‘The 
issue  is  people  building  and 
remaining  in  dangerous  places. 
Ebey  Island  is  a  microcosm  of 
the  whole  problem.” 

EVEl^  YEAR  when  commu¬ 
nities  like  Ebey  Island  flood, 
taxpayers  help  bail  out  residents 
through  the  federal  emergency 
agency. 

Because  of  the  recent  floods, 
offlcials  seem  more  determined 
to  talk  about  relocation.  The 
state  now  has  laws  that  prevent 
reconstruction  of  severely  dam¬ 
aged  structures  in  flood  plains. 

Jerry  Louthain,  flood  plain 
supervisor  for  the  state  Depart¬ 
ment  of  Ecology,  sent  a  letter  last . 
week  to  local  officials  intended 
to  reinforce  “the  provisions  in  - 
the  state  law.” 

State  and  local  officials  have 
been  too  lenient  after  past  floods, . 
the  letter  says,  allowing  resi^ 
dents  to  improve  their  buildings 
to  better  withstand  floodings, . 
rather  than  demanding  that  they  . 
move. 

The  federal  agency’s  Cook, 
noted  that  the  state  got  $1  million 
to  move  people  living  near  Mount 
St  Helens  in  1980.  But  now  there , 
is  only  $4  million  available  every 
year  for  the  emergency  agency’s  . 
nationwide  disaster  relocation  ^ 
efforts.  < 

Larry  Anderson  of  the  Snoho¬ 
mish  County  Planning  Depart-.  - 
ment  said  efforts  to  pay  for  the  , 
damage  or  to  move  the  property  ^ 
owners  have  created  a  “re^la- ' 
tory  nightmare,”  with  sometime* 
conflicting  federal,  state  and  1(k  ; 
cal  regulations. 

“If  ,we  had  taken  the  very  . 
hard-litie  approach  and  enforced  - 
all  the  restrictive  provisions  in  . 
the  various  codes,  we  would  have'^ 
had  to  displace  all  these  people,”  1 
he  said.  “In  reality,  that  was  , 
politically  unacceptyble.” 
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Should  you 
build  on  a 
flood  plain? 
Opinions  vary 

Should  you  build  or  live  on  a 
flood  plain?  If  ever  there 
was  a  winter  that  forces  the 
question  it’s  this  one,  with 
its  major-league  storms  and  floods. 

The  short  answer  is,  you  can 
build  in  a  flood  plain  and  be 
assured  of  fedend  insurance  if  the 
community  has  participated  in  es¬ 
tablishing  and  administratingspe- 
dfic  flood-code  relations.  These 
regulations  typically  come  from 
the  Army  Corps  of  Engineers  and 
local  planners. 

Mason  and  Garfleld  counties 
have  no  flood  plain  ordinances  and 
therefore  do  not  qualify  for  the 
National  Flood  Insurance  Pro- 
Kratfi.  (Garfield  has  no  designated 
flood  plains,  so  there  is  no  need  for 
an  ordinance.)  Counties  not  only 
have  to  adopt  an  ordinance,  but 
they  also  have  to  continually  en¬ 
force  it  by  making  sure  contractors 
build  to  local  spe^cations. 

Some  homeowners  in  Mason 
County  have  received  disaster  re¬ 
lief  b^use  the}r  were  flooded, 
even  though  their  homes  were  not 
in  a  desigiuted  flood  plain.  But 
moat  homeowners  in  Mason  Coun- 
fy  flood  plains  would  not  receive 
(fisaster  relief  because  the  county 
has  not  adopted  and  enforced  a 
flood  plain  ordinance. 

Few  private  insurance  compan¬ 
ies,  if  aiiy,  will  write  homeowners 
innirance  in  a  flood  plain.  The 
process  is  complicated  and  expen- 
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sive.  Some  companies  started  but 
ceased  when  claims  ran  too  high. 

pinions  vary  matfy  on  the 
advisability  of  building  in  a  flood 
hazard  area.  Often,  property  val¬ 
ues  are  greater  than  the  cost  of 
building  levees,  so  construction  of 
specific  projects  has  been  consid¬ 
ered  justifiable. 

“I  think  we  should  look  into  not 
building  on  a  flood  plain  at  all.” 
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says  Leland  Jones,  a  soils  special¬ 
ist  in  the  Seattle  g^technicu  firm 
of  Sharmon  &  Wilson.  “In  many 
cases,  you  are  oi^  staving  on 
problems  by  buildirig  levees  and 
rip-rap.  If  we  built  the  homes  on 
higher  ground,  and  left  the  farms 
on  the  lower  elevations,  like  in  the 
Orient,  the  river  could  flood  when 
it  wants  to  and  the  losses  would  be 
minimal." 


N  you  Hvo  in  an  area  that 
participates  in  and  builds  at  cer¬ 
tain  memtioos,  you  carmot  be 
deiued  federal  flood  insuraiKe, 
according  to  Terry  Tyson,  presi¬ 
dent  of  U.S.  Flood  Research  and 


Insurance,  a  Lynnwood-based 
company  that  specializes  in  flood 
insurance  and  interprets  flood 
maps  for  lenders. 

’^'Banks  do  have  the  option  of 
requiring  flood  insuraiKe  over  and 
above  me  federal  requirement,” 
Tyson  said.  “Most  lenders  will 
demand  a  flood  determination  be¬ 
fore  lending  money  for  a  home  in  a 
floodplain. 

Ftood-insuraiKe  costs  vary  with 
.,the  site  and  scope  of  a  project. 


According  to  Tyson,  if  you  are 
buUding  a  $140,000  home  one  foot 
above  a  determined  flood  area,  the 
premium  would  cost  about  $181  a 
year  for  $140,000  coverage  on  the 
structure.  Contents  are  not  includ¬ 
ed.  The  higher  you  build  above  the 
flood  area,  the  less  expensive  the 
premium. 

“About  one-third  the  homes 
that  flood  are  hot  in  -  sp«ial  flood 
hazard  area,”  Tyson  said.  “Flood 
'  determination  is  not  an  exact  sci¬ 


ence.  If  it  were,  we’d  have  far 
fewer  problems.  People  who  own 
homes  have  to  use  common  sense 
when  siting  their  house." 

A  special  flood  hazard  area  is 
define  as  a  specific  ^ea  that 
stands  a  1  percent  chanra  of 
flooding  in  any  given  year.  Over  a 
30-year  period,  the  life  of  most 
fixed-rate  mortgages,  there  is  a 
verv  good  chance  the  area  wui 
floai.  Terms  like  a 
flood”  or  a  "30-year  fK^  are 
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years. 

Th*  Skagit  RIvar  dalta, 

where  some  of  the  state’s  mo^ 
devastating  flooding  occurred,  is 
more  complex  because  the  entire 


area  is  a  flood  plain.  However,  a 
series  of  man-made  levees  virtually 
ensures  that  the  whole  delta  can’t 
be  flooded  at  one  time.  A  break  in 
one  levee  relieves  pressure  on 
other  levees.  The  November  flood 
that  caused  the  levee  to  break  at 
Fir  Island  was  a  30'year  flood, 
according  to  Chuck  Steele,  chief  of 
the  natural  and  technological  haz¬ 
ards  division  of  the  Federal  Emer¬ 
gency  Management  Agency. 

“Some  people  say  that  the 
amenities  or  living  by  a  river  are 
far  greater  than  the  problems 
causM  by  flood  every  10  years,” 
Steele  said.  “But  I  think  that 


attitude  is  chanmg,  especially 
since  the  mid-l^Os.  There  are 
more  and  more  people  who  (fo 
really  want  to  get  out.  ’ 

Statistics  seem  to  provide  reg; 
son  for  the  moves  toward  hitter 
ground.  In  the  past  20  Ifeer^ 
presidents  have  declared  17  fl^ 
disasters  in  this  state,  while  Ore-^ 
gon  and  Idaho  have  had  only  two. 
apiece.  _ 
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